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1. INTRODUCTION

1.1. MONITORING REQUIREMENTS (RAWP)/ REGULATORY BACKGROUND

This Report has been prepared for submittal to the New Jersey Department of Environmental
Protection (NJDEP) to document the results of performance monitoring activities related to the
groundwater monitoring program at the former Koppers Seaboard Site (Site) in Kearny, New Jersey.
As described in the NJDEP conditionally-approved Remedial Action Work Plan (RAWP), the

groundwater monitoring program has three components:

* a natural attenuation performance monitoring plan for Shallow-Zone groundwater;
o a Deep-Zone monitoring plan for Deep-Zone groundwater; and,
e adense, non-aqueous phase liquid (DNAPL) monitoring plan.

The scope of the groundwater monitoring activities are described in detail in the NJDEP-approved Site
Sampling and Analysis Plan (SAP)’.

The natural attenuation monitoring plan specifies that regulatory standards for Compliance Wells in the
Shallow-Zone are New Jersey Class SE-2 Surface Water Quality Criteria (SE-2 SWQC). Because site
related Constituents of Interest (COI) as well as background constituents have been detected at levels
above the New Jersey Class II-A Groundwater Quality Criteria (II-A GWQC) a Classification
Exception Area will be designated for the entire site in accordance with N.J.A.C.7.9-6.6. Regulatory
standards for Deep-Zone groundwater are II-A GWQC. Comparisons will be made between
groundwater analytical data from Compliance Wells and SE-2 SWQC for Site-related constituents of
interest (COI), which include organic constituents derived from coal tar chemicals, and mobile (i.e.,
free) cyanide. Comparisons will also be made between analytical data from Compliance Wells and SE-
2 SWQC for background constituents (i.e., metals); an e Evaluations will be made regarding the time
- trend of concentrations of background constituents (i.e., metals). General water chemistry and natural
indicator parameters will also be summarized to evaluate the effectiveness of the natural attenuation
groundwater remedy.

This Report is organized as follows: Section 2.0 describes the monitoring methods; Section 3.0
describes results of thé monitoring program; and Section 4.0 summarizes the results and presents
recommendations and a schedule for future monitoring activities. Section 5.0 contains a summary of
other site activities associated with the RWAP.

! 932220006



1 2 ACTIVITIES

The focus of this report is to document and summarize results from the gfoundwater monitoring

~activities at the Site during the fourth quarter of 1998. Sampling was conducted between December 9
and 16, 1998 with some exceptions. Samples from monitoring wells MW-113, P-19, P-24, and P-25A
were temporarily lost by the express courier and not delivered to the laboratory in time to assure that
holding times for several analyses were met. Re-sampling of these wells was performed on December
22 and 23 1998.

It should be noted that several preliminary activities were performed as part of the Site remedy, and in
preparation for initiation of the monitoring program. These preliminary activities include:

» installation of a combination steel sheetpile wall and slurry wall key into the shallow
confining unit along the Site boundary with the Hackensack River, to prevent discharge of
Site DNAPL and groundwater to the river;

e installation and development of additional monitoring wells (MW-113, MW-115, MW-
116, MW-117, MW-118, MW-119, MW-120, MW-121, MW-122, MW-123, MW-124,
MW-125, MW-126, MW-127, MW-128, MW-129, and MW-130) in the Shallow-Zone,
for purposes of completing the monitoring well network specified in the RAWP natural
attenuation performance monitoring plan;

» abandonment of previously existing Site monitoring wells which are not included in the
natural attenuation performance monitoring plan, to comply with N. J. A. C. 7-6:6;

 abandonment, replacement, and development of Site monitoring wells (W-30, W-12, and
SWW-5.1) for which relocation was required due to their location within areas where
remedial construction was or is to be performed; and,

e refurbishment of previously existing or newly installed monitoring wells which are located
within areas where remedial construction was or is to be performed.

Plans for these activities were included in the RAWP. Further description of these activities has been
submitted or will be submitted to NJDEP under separate cover.

2 | 932220007



2. METHODS

This section describes the activities and methods used for the Shallow and Deep-Zone groundwater
monitoring plans as well as implementation of the natural attenuation performance monitoring plan and
DNAPL monitoring plan, previously described in the RAWP. Activities were completed in
accordance with the SAP.

Existing monitoring wells and the monitoring programs conducted during the fourth quarter 1998 are
listed in Table 2-1. The locations of all Site monitoring wells are shown on Figure 2-1.

Please note that one additional Shallow-Zone monitoring well (MW-130) beyond those proposed was
installed during pre-monitoring activities. The additional well (MW-130) was installed to the south of
MW-115 (Figure 2-1) to replace MW-115 in the natural attenuation performance monitoring plan, and
added to the DNAPL monitoring plan. This was because DNAPL was observed to be present in
newly-installed monitoring well MW-115.

Proposed shallow monitoring well MW-114 was not installed, due to off-Site access issues.

2.1. GROUNDWATER LEVEL MEASUREMENTS

Depth to groundwater measurements in Shallow-Zone monitoring wells were gauged over the entire
Site (Figure 2-1) according to the bi-weekly schedule proposed in the RAWP and SAP. In addition,
the groundwater levels were observed to rise steadily within the Eastern Area of the Site while barrier
wall construction was on-going; therefore, water level measurements were obtained during the "off"
week between bi-weekly measurements in Shallow-Zone wells in the Eastern Area. Water level
measurements were obtained from the Shallow-Zone monitoring wells specified in the RAWP and
SAP, plus additional well MW-130.

Depth to water measurements were gauged in Deep-Zone monitoring wells (Figure 2-1) at a frequency
greater than the quarterly monitoring proposed in the RAWP and SAP. Deep-Zone water levels were

gauged on a bi-weekly basis, in conjunction with the Shallow-Zone water level monitoring.

In accordance with the SAP, measurements were made using a Solinst Model 101 Water Level Meter
or Solinst Model 122/P1 Interface Meter, depending on whether the well was also included in the

3 : 932220008



DNAPL Monitoring Plan. The méter/probe was decontaminated as specified in the SAP between

wells.

2.2. DNAPL THICKNESS MEASUREMENTS .

DNAPL thickness measurements were gauged in several shallow and Deep-Zone Site monitoring wells
(Figure 2-1) to evaluate whether DNAPL migration was occurring. DNAPL thickness measurements
were obtained from wells specified in the RAWP and SAP, plus additional well MW-130.

In accordance with the SAP, measurements were made using a Solinst Model 122/P1 Interface Meter.
Depth to DNAPL and total well depth were gauged to calculate the DNAPL thickness in wells where
DNAPL was observed; for wells in which DNAPL presence was not o'bserved, the total well depth
was gauged to verify that DNAPL was not present. The meter/probe was decontaminated as speciﬁe‘ci
in the SAP between wells.

2.3. GROUNDWATER SAMPLING AND ANALYSIS

Groundwater sampling was conducted from all Shallow and Deep-Zone wells specified in the RAWP
and SAP (Figure 2-1), with several exceptions (Table 2.1). Replacement well W-12R was substituted
for previously existing well W-12; and MW-115 was replaced by MW-130. Also, MW-105 is no
longer designated as a compliance well, as it is located outside the southern wing of the slurry wall.
W-12R was installed directly across the slurry wall from MW-105 and is designated as a compliance

well.

Groundwater sampling was performed using the dedicated Timco bladder pump system, with Teflon
tubing. The pumps were set at approximately the midpoint of the screened interval. Wells were
purged and sampled using low-flow techniques, as recommended by U.S. EPA Region 1P and NJDEP
to obtain samples most representative of groundwater. Water was purged from each well at a rate of
approximately 100 mL/min prior to sampling. Depth to water in the well was gauged continuously
during purging to insure that the water level was not being drawn down, as recommended by U.S.
EPA. During groundwater purging, field parameters temperature, pH, specific conductance, turbidity,
dissolved oxygen, and oxidation-reduction potential were continuously monitored with the use.of a
flow-through cell (YSI Model 8260 Sonde and YSI Model 610 hand-held display unit). It should be
noted that some of the field parameter readings (e.g. dissolved oxygen) were qualified on the Field
Data Sheets based on equipment limitations observed at the time of the readings. Field parameters
were recorded on a three- to five-minute interval to evaluate the time trend of these parameters and
determine when they ceased to change with time. When the field parameters reached approximately
stable reading, the flow-through cell was taken off-line, and groundwater samples were immediately

4
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collected directly through the dedicated tubing into the laboratory-supplied bottles. Field Data Sheets
are included as Appendix A.

Samples were collected for analysis of Site-related constituents of interest (COI), background
consntuents -and general chemistry/natural attenuation indicator parameters Shallow Zone

: groundwater sample parameters (Table 2-2), and Deep-Zone groundwater sample parameters (Table 2-
3). Samples were collected in order of decreasing volatility of the parameter being analyzed. Sample
bottles were immediately cooled after collection. All analyses were performed by SK (ENCOTEC)
(Ann Arbor, Michigan), a NJDEP-certified laboratory.

Quality assurance/quality control (QA/QC) samples were collected in accordance with the SAP (Table
2-4). QA/QC samples included trip blanks, field blanks, duplicate samples, and matrix spike/matrix
spike duplicate analyses. QA/QC samples were prepared using analyte-free water supplied by the
laboratory.

Sampling was conducted between December 9 and 16, 1998 with some exceptions. Samples from
monitoring wells MW-113, P-19, P-24, and P-25A were temporarily lost by the express courier and
not delivered to the laboratory in time to assure that holding times for several analyses were met. Re-
sampling of these wells was performed on December 22 and 23 1998.

Samples from MW-123, MW-124, and MW-129 for cyanide analyses were not analyzed within the
specified holding times. These wells were re-sampled for cyanide analysis only on January 13, 1999.

> 932220010



3. RESULTS
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Results of the fourth quarter 1998 ‘monitoring event is summarlzed below. The discussion is divided

y
into tw}o sections; Shallow-Zone and Deep-Zone.

3.1} SHALLOW ZONE SR

l . : =

Results of Shallow-Zone momtormg is discussed below: - The dlscussmn is d1v1ded into three sections:
groundwater ﬂow DNAPL presence and ‘extent, and groundwater quality.

|
| ,
3.1.1 GROUNDWATER FLOW fegl

b
f
,.

Depth to water measurements and potentiometric surface ‘elevations are presented in Table 3-1.
Groundwater ‘potentiometric surface contour maps for the Shallow-Zone are shown in Flgures 3-lato
3-1r. lIn general,-groundwater flow patterns are seen to be similar to those hlstorlcally observed during
the: early part of the period, as a groundwater mound ex15ts in the Eastern Area and groundwater
dlscharges to the Hackensack River across the Site. However, examination of the potentiometric
surfacei contours over time shows that the groundwater;t!lo"w patterns in the Shallow-Zone have changed
to some extent during the reporting period. Construction of the slurry wall and steel sheetpile wall, and
placement of the PDM cover in the southeastern part of the Site have changed the groundwater flow
patterns As dlscharge to the river is cut off, the flow pafterns inthe Central and Western Areas have
changied from a northward dlscharge (i.e., to the river)'to a more westward direction of flow. In
addmon groundwater in the Eastern Area has become- mcreasmgly isolated as a result of barrier wall

' constructlon As  discharge to the river is cut off, grou' water in the Eastern Area shows an

mcreasmg tendency to flow southward. The change in-flow direction is similar to that predicted
durmglthe groundwater flow and transport modelmg,,mcluded in the RAWP.

DNAPL PRESENCE AND EXTENT

DNAPL thlckness measurements are presented in Table 3-2 DNAPL presence ‘in the Shallow-Zone
was observed only in the northeastern portion of the. S1te _ which is consistent with historic
obser\{lattons ’I'he DNAPL thickness monitoring conﬁrms that the areal extent of DNAPL has not’
changied since the start of the monitoring period. Changes in apparent DNAPL thickness observed in

|

[ I— -
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' Shallow-Zone wells during the reportmg perrod are slrght and do not show a consistent trend over

time.

l
l
‘.
§
3.1, 3 GROUNDWATER QUALITY

~ Analytrcal results from the Shallow Zone durmg the fourth quarter 1998 event are discussed in this
sectrdn The section is divided into two sub—sectlons ‘Compliance Wells and Monitoring Wells

| S
In general the groundwater at the Site contams elevated concentrations of inorganic analytes
approachrng that of saltwater. The six most abundant constituents of saltwater: chloride, sodium,

' sulfate magnesium, calcium, and potassium; were detected at similar ratios in the groundwater®. Due
to the proximity of the Hackensack River, the sahne characteristic of the groundwater is most likely a
result of saltwater intrusion from the river. The groundwater quality at this Site is degraded due to
natural background conditions, the mixing of fresh and saltwater, as well as the historical industrial
land Iuse in the area (local and regional). This’ may mclude elevated groundwater concentrations of
certam inorganic constituents that may not be process related and may be due to subsurface geologic
condmons or biodegradation.

In accordance w1th the NIDEP-approved RAWP; the crrterra applicable to the shallow zone compliance

wells ;are SE-2 SWQC. SE-2 surface waters are deﬁned as saline estuarine waters whose designated

uses are listed in N.J.A.C. 7:9B-1.12(¢). The New Jersey Class II-A GWQC are applicable to the
deep zone at the site. Volatile organics, semr-volatrle organics and cyanide have been designated as the

COIs for site groundwater. The natural attenuatron fate and transport modeling coritained in the

RAWP was performed to predict dissolved concentratlons of organic constituents and provide the basis

for the development of a Monitored Natural Attenuatlon Plan which is the primary objective of the

SAP l The RAWP established that concentratrons of various metals in both the shallow and deep zones

wereT consistent with background levels in the vicinity of the Seaboard Site. Therefore, metals will be

evaluated over-time to determine if the activities at the site are significantly altering the respective

{ .
metal concentrations.

i
]
{
i

I
Tota{'l cyanide is 1nc1uded as an analyte in the SAP however total cyanide at coal gasrﬁcatron sites
hrsto‘rircally have been shown to be comprrsed of ferrrc ferro -cyanide complexes, which are very stable
and non toxic. Both the State of New J ersey. and the U S Environmental Protection Agency (EPA)
express the recommended surface water qualrty crrterron as free cyanide (63 FR 67548-67558

'dwater and surface water standards will only be

December 7, 1998). Therefore comparlsons to gr

made for free cyanide.
{

—
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3.1.311.Compliance Wells

The fo rth quarter 1998 Shallow-Zone groundwater data.for Comoliance Wells are discussed and
compared with previous results when available. Tables 3-3 through 3-6 contain a. summary of the 1998
fourth [quarter Shallow Zone groundwater monitoring data. Table 3-3 summarizes the mean, number of

measu rtements-, and range of detected concentrations. Table 3-4 and 3-5 are sub-divided into four
analysgfs categories, general chemistry, total ‘metals, organics (semi-volatiles), and organics (volatiles).
Table%§-6 presents data historical data for available well locations. The New Jersey Class SE-2
'Surfac;e; Water Quality Criteria (SE-2 SWQC) are also presented in the table. The following is a
discussion of the results for each category. In addition, wells with parameters exceeding the SE-2
"SWQC/|are identified. However, changes in sampling methods, analytical laboratory, and analyte
detecti%n limits, make historical time series comparison of limited value at this time. The first quarter
1999 groundwater sampling event will provide additional data for making historical time series
comparisons and identifying changes in parameter concentrations.

General Chemistry and Field Parameters

Results of general chemistry and field parameters are shown in Table 3-4. The general chemistry and
field parameters include: total alkalinity, carbon dioxide, chloride, total and free cyanide, dissolved
oxygen, iron (ferrous), methane, nitrate and nitrite, oxidation reduction potential, pH, specific
conductivity, sulfate, temperature and turbidity. Two parameters common in saltwater, chloride and
su]fate,g were present in ratios similar with saltwater. None of the samples had free cyanide detected
above tghe practical quantitation limit (PQL) or above the SE-2 SWQC for free cyanide of 1.0 ug/L.

- Total Ig}letals/Comparisons With Historical Data
Five off the Shallow-Zone Compliance Wells (MW-103, MW-104, MW-106, P-19, and SWW-25) were
sampléél during the third quarter in 1997. One well, MW-103 was also sampled in second quarter of
"1998. A summary of detected parameters and comparison with historic data is presented in Table 3-6.

For the five wells, the total number of organic compounds detected above the PQL has significantly
' 'decreased between 1997 and 1998. Metals data were inconclusive, with increases observed at some
wells, decreases at other wells, and some wells showing no substantive change. However, changes in
. samplu;g methods, analytical laboratory, and analyte detection llmrts, make historical time series

" comparison of limited value at this time. The quarterly 1999 groundwater sampling event will provide
additional data for making historical time series comparisons and identifying changes in parameter

concentrations.

8 ' 932220013




" Orga niics, Semr'-,Volatile

‘; o : _
Three of eight wells (W-102R, MW-104 and MW- 113) had detectlons for semi-volatile organic

| compounds: ‘For the three wells, eight out of 64 compounds were detected above the PQL (Table 3-4).

The compounds 1dent1ﬁed include: acenaphthene acenaphthylene, .carbazole, fluorene, 2-
methy]naphthalene naphthalene phenanthrene, and phenol. Each compound was detected at no more

than two locations. “The range of concentrations for 1nd1v1dual 'semi-volatile organics was 10 ug/L

!
(acena}phthylene) t0 190 ug/L (Phenol). None of the compounds detected exceeded the SE-2 SWQC.

Orga}nfics, Volatg'le
I : |
Two of eight wells (W-102R and MW-113) had detectlons for volatile orgamc compounds (Table 3-4).
For thie two wells, two out of 33 compounds were detected above the PQL. The compounds identified
were aé:etone and- 2-butanone (MEK) and may be laboratory artifacts in origin. Both acetone and MEK
are rei:ogmzed by the USEPA as common laboratory artifacts. The range of concentrations for these

, compounds was 21 ug/L (MEK) to 120 ug/L (acetone). Nexther of the compounds detected exceeded

the SEéz SWQC

X
|

3.1.3/2. Momtormg Wells

mw.‘___“

] #

_The fourth quarter 1998 Shallow-Zone groundwater data for momtormo wells are dlscussed and

compared with prev1ous results when available. Since these wells are located within the area of

concern higher concentrations of organic contaminants may be expected. While these wells are not
sub_|ect to the SE-2 SWQC, they are included in the table for reference. The followmg is a discussion

of the}results for each category. General groundwater quallty is discussed and compared with previous
samplimg when-data_exists. However changes in sampling methods, analytical laboratory, and analyte
detection limits, make historical time series comparison of lxmlted value at this time. The first
quarterly 1999 groundwater sampling events will prov1de addltlonal data for making historical time
series éomparlsons and identifying changes in parameter concentratlons

Result}s of general chemlstry and field parameters are shown in Table 3-5. The general chemistry and
field parameters include: total alkalinity, carbon dioxide, chloride, total and free cyanide, dissolved
oxygen iron (ferrous) methane, nitrate and nitrite, oxidation reduction potentlal pH, specific
conductnvnty, sulfate; ‘temperature and turbidity. Two parameters common in saltwater, chloride and
sulfatef were present in ratios s1m11ar with saltwater. The mean, number of measurements, and range
of concentratlons is summarized in Table 3-3.
9 S 932220014
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i o .
Total EMetals/Co_’mpan’sons With Historical Data

Twenty three analytes were analyzed for all samples (Table 3-5) Four analytes common in saltwater,
calcrum magnesrum potassium and sodium, were present in ratios similar with saltwater. Two
analytes (arsenic and manganese) were detected above the PQL. Manganese was detected in all

’ elghteen wells. The range of concentrations were 0.04 to 3.3 mg/L Manganese i is detected Slte—w1de

and the concentrations present may represent natural background concentrations. A study of
groundwater resources’ in the area reported background manganese concentrations in the range of 0.01
- to 0. SSjmg/L Arsenic was detected in ten wells. The range of concentrations for arsenic was less
than the PQL to 240 ug/L. Arsenic is detected above the PQL Site-wide and may represent natural or
background concentrations.

Six ofatthe shallow monitoring wells (MW-105, MW-108, MW-109, MW-110, MW-112, and P-24)
“were snfmpled during the third quarter in 1997. Two wells, MW-110 and MW-112 were also sampled
in the 5§cond quarter of 1998. A summary of detected parameters is presented in Tab_le 3-7. For the
six wells, the total number of organic compounds detected above the PQL has signiﬁcantly decreased
between 1997 and 1998. Metals data were inconclusive, with increases observed at some wells,

decreaisies at other wells, and some wells showing no substantive change. Metals were detected, as
expect'etd,,,m both the shallow»and deep zones across the site. However, changes in sampling methods,
analytféialflaboratory, and analyte detection limits, make historical time series comparison of limited
value at this time. The 1999 quarterly groundwater sampling events will provide additional data for
making| historical time series comparisons and identifying changes in parameter concentrations.

.3

Organics, Semi- Volatile'

Eleverg of: eighteen wells (MW-108, MW-109, MW 110, MW- 116, MW-118, MW-119, MW- 121,
MW- 1»22 MW 124, MW-130 and P-24) were detected above the PQL for semi-volatile organic
compounds (Table 3-5). For the eleven wells, seven out of 64 compounds ‘were identified. The
compounds 1dent1ﬁed include: acenaphthene carbazole, di-n-butyl phthalate, 1,4-dichlorobenzene,
2,4—dr_rnethylrphenol, naphthalene, and phenanthrene. The range of concentrations for semi-volatile
organicis was 10 ug/L (phenanthrene) to 8100 ug/L (naphthalene). |

Organics, Volatile

Six of ielghteen wells (MW-108, MW- 109 MW 118 MW-121, MW-124, P-24) had detectrons for
volatrle organic compounds (Table 3-5). For the six wells, seven out of 33 compounds were detected
above the PQL. The compounds ldentlﬁed include: acetone, benzene, chlorobenzene, ethylbenzene,
methylene ch_lorxde, toluene, and total xylenes. Both acetone and. methylene chloride are recognized by

nlimomeyir o i riereneAestont Ty ool
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Cis known ,t,o,j

the USEPA as common laboratory artifacts. Each compound was detected at between two to four
locatrons The range of concentrations for volatile orgamcs was 11 ug/L (total xylenes) to 2900 ug/L

(benzene)

3.1.3;3.Natural Attenuation Indicator Parameters

' Trends in hydraulic head data, shown in Figures 3-la through 3-Ir, indicate that groundwater flow

drrectrons during the construction period are genera]ly consistent with those predicted by the natural
attenu:atron modeling in the RAWP. These data- general]y show the development of a groundwater
mound; in the eastern end of the site, through the fall of 1998. This mound results in a southward flow
component, from the eastern end of the site.

f

Prehmmary trends in groundwater chemistry data from compliance and monitor wells are generally
consistent- with_ the predicted behavior of groundwater and dissolved phase COls, as predicted by
natural attenuatron modeling. However, drscussron of these trends is qualified by the following:

« || the data record for most of the wells is hmlted at this time, providing hmrted basis for

comparrson of pre-construction and constructlon stage data;

. sampling methods used for 4th Quarter 1998 samples were different than those used .
prevrously, this change was 1mplemented to comply with recent improvements in protocols
' endorsed by NJDEP; previous and current methods may carry different samplmg blases
dependmg on the analytical parameter.

Comparlson of'redox related data between wells also mdrcates the occurrence of natural attenuation
reactlons The followmg provides a summary of mean concentrations for selected parameters from the
4th Quarter 98 ‘data set. Data are grouped on the basrs of the detection or absence of COIs in
groundwater ar the monitoring location. As shown mean concentrations of iron (ferrous) manganese
and methane are higher for wells where COIs were- detected. This trend is consistent with the
productron of these constituents through biodegradation reactions. Similarly, ORP readings tend to be
lower]in groundwater containing COls, which is consrstent with electron acceptor utilization through -
CO1 blodegradatron In the case of the sulfate, mean concentrations do not show the expected trend:
an mcrfease is'shown for the set of wells contammg COIs. However, it is noted that site groundwater
is. generally— 1gh in sulfate and chloride, possibly due to the past influence of Hackensack River, which

omewhat saline. The table presents the ratio of sulfate and chloride concentrations, to

evaluate for relative'changes. The mean of this atio is lower for the set of wells containing COIs,

which 1is conSistent with COI biodegradation through sulfate-reduction.

; S S 932220016
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ncentratrons for selected redox-related parameters
Redox related parameters - ;W»ells with | Wells with _
| Non-detectable COIs detectable COIs -
Iron (ferrous; ug/L) | Mean - 13,135 23,380
[n 12 1
Marn;ganese (ug/L) | Mean 737 1,212
| n v 14
ORP| (mV) Mean -55.8 -111.7
n | 9 | 14
Methane (ug/L) Mean 3,380 6,578
n T2 - 14
Sulfate (ug/L) Mean 162,464 217,514
| n T 14
' Sulfate: Chloride Mean 0.46 0.08
(dimensionless) ‘ '
n 11 14

Compljxance well data for COIls was consrstent wrth the transport predictions on the natural attenuation

'modelmg no substantwe increase was observed for any parameter.

3.2. i DEEP ZONE
é
l

Results of Deep-Zone momtormg are dlscussed below The discussion is divided into three sub-

sections; groundwater flow, DNAPL presence and extent, and groundwater quality.

3.2.1.

GROUNDWATER FLOW

Depth ito water measurements and potentiometriiégﬁrface elevations are presented in Table 3-7. A

, groundwater potentiometric surface contour map for the Deep-Zone is shown in Figure 3-2.

» Groundwater flow patterns in the Deep-Zone durmg the reporting perrod were similar to those
observted historically. The potentiometric surface highs within the Deep -Zone are in the northern and

eastern areas of the Site, and indicate that groundwater flows to the west and south.

H
{
h
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3.2. 2f DNAPL PRESENCE AND EXTENT

DNAPL has been shown historically to be absent in the Deep'Zone' All DNAPL thickness
measur%ements obtained from Deep-Zone momtormg wells during the reporting perlod confirmed the
absenée of DNAPL in the Deep-Zone

GROUNDWATER QuALITY

@ e o @ e e e o

3.2:?

Analytical results from the Deep-Zone during the fourth Quarter 1998 event are discussed in this

i . .
section. Similar to the Shallow-Zone, the Deep-Zone groundwater contains elevated concentrations of

commoin metals angf ions found in saltwater. In addition, the concentration of total dissolved solids
indicate brackish water. The general chemistry data indicates that the composition of the deep water at
this Sl;t%_e is inﬂuenced by the saline nature of the local surface saltwater environment. Due to the
brackish nature of the Deep-Zone groundwater, chloride, sodium, and total dissofved solids, may

; ,
exceed%the are'New Jersey Class II-A Groundwater Quality Criteria (II-A GWQC).

3.2. ;%%1 Moriitoring Wells

The fourth quarter. l998 Deep-Zone groundwater monitoring data are discussed and compared with
prev1ous results when available. Table 3-8 contains a summary of the 1998 fourth quarter Deep-Zone
groundwater momtormg data. ‘The table is broken into four analyses categories, general chemlstry,
total metals organics (semi-volatiles), and orgamcs (volatrles) The (II-A GWQC) are also presented
in thejtable. Wells with parameters exceeding the II-A GWQC are identified. The following is a

diseussfion of the results for each category.

Generpl Chemistry and Field Parameters
Results of general chemxstry and field parameters are shown in Table 3-8. The general chemistry and
field parameters mclude chlorlde total and free cyamde dlssolved oxygen ‘oxidation reductlon

were detected in every sample at concentrations classrﬁed as. slxghtly to moderately salme The total
dlSSOl{Ved solids- (T DS) range from 920 to 7000 mg/L. The chloride concentration range is 550 to
5100 %ng/L Both "TDS and chloride were above the II-A GWQC. The ratio of saltwater constituents
in the Deep-Zone groundwater indicate that there is hkely some fresh and saltwater mixing®. Due to
this mrxmg, TDS and chloride may exceed the II-A GWQC given the nature of this groundwater

' system None of the samples had detectable concentrations above the PQL for free cyanide. Two of
the seven samples contamed total cyanide, although neither well had a concentration above the II-A
GWQ}(}Z of 200 ug/L.

E

|
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Total ?letals/Compansons With Hlstonc Data
!

Twentf/ three metals were analyzed for in all samples (Table 3- 8)' Seven of the twenty three metals

were not detected -in any of the samples: antimony, beryllium, chromlum mercury, selenium, silver, -
and thalhum Another four of the twenty three metals were detected at no more than three locations:
cobalt! tcopper vanadxum and zinc. Five of the twenty three metals were detected in six or seven of
the samples
Four of the Deep-Zone wells (W-13R, W-17, W-25, W-29-and W-31) were sampled during the second
quarte;r‘ in 1997. ,,(5neWell, W-13R was also sampled in first quarter of 1998. A summary of detected
parameters and the percent change is'presented in Table 3-9. For the wells, the number of organic

compounds detected has decreased between 1997 snd 1998. Metals data were inconclusive, with
increa;ses_'observed at some wells, decreases at others, and others showing no substantive change.
Howe;v.er, chémge;srin sampling methods, analytical laboratory, and analyte detection limits, make
.historiﬁal time series comparison of limited value at this time. The quarterly 1999 groundwater
samplmg events will-provide additional data for making hlstoncal time series comparlsons and
1dent1fymg changes in parameter concentrations.

t S
Orga?;ics, Semi-'Vo‘latile

{

Two oIf seven wells (W 13R and W-29) had semi-volatile organlc compounds detected (Table 3-8). For
the two wells, six out of 64 compounds were identified. The compounds -identified include:
acenaphthene carbazole, dibenzofuran, fluorene, naphthalene, and phenol. None of the compounds

detected exceeded the II-A GWQC. The range of concentrations for semi-volatile organic compounds
was 10‘ ug/L (naphthalene) to 28 ug/L (acenaphthene)

: Organics, Volatile '

No voliatile -cornponncls were detected above the PQL in any- of the Deep-Zone wells (Table 3-8).

3.3.

Samples collectec_lfgluring the fourth quarter 1998 followed the procedures for field and laboratory

quality;assurance and quality control (QA/QC) specified in the sample and analysis plan (SAP) dated
June f998 The followmg sectlons summarize the QA/QC for both the ﬁeld and laboratory.

t
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3.3.1{FED QA/QC

Field QA/QC consisted of trip blanks, field blanks and ﬁeld duplrcates Seven trnp blanks, two field.
blanks‘iand two field duplicates were collected and analyzed No target compounds were detected in
_any of the trip or field blanks. Field duplicate samples were collected for monitoring wells MW-124
and P- 19 In general, the relatrve percent difference (RPD) were acceptable with the following

' exceptlons

e {iFor sample MW- 124, carbon dloxrde and sulfate RPDs were between 20% and 60%, while the

' remaining parameters were under 20%.
* || Two compounds, acetone and free cyanide, were only detected in the duplicate for MW-124.

e |;For P-19, Chloride and nitrogen as nitrite and nitrate, had RPDs of 145% and 75%,

‘i respectively; while the remaining parameters we;rej under 20%.

3

See Table 3-10 for-a complete summary of ﬁeld dupllcate RPD results. In general, the RPDs were
acceptable. B

3.3;22 LABORATORY QA/QC

All samples were analyzed within holding time with the eiéeption of MW-124 for volatile organic
compounds. The initial VOC analyses of MW-124 did not correspond with the results of the field
duplicate of MW-124, designated MW-200. The second VOC vial for MW-124 was subsequently
analyzed out of holding time limits. The analytical results were similar to MW-200 (see Table 3-10
for RPD results). The results of both sets of analyses are reported (MW-124 and MW-200). . Because
the analyses of MW-124 were performed outside of holdmg time limits, the results for MW-200 are
used for interpretation and presented in Table 3-5. There were no target analytes detected in any of
the labératory method blanks. All laboratory. control sprke (LCS), matrix spike (MS) and matrix spike
dupllcaites (MSD) met the EPA quality assurance guldelmes A more complete summary of laboratory

i
QA/QC is contained in the laboratory narrative in Appendrx B. The electronic data
L . ZH

el . . —_—
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4. SUMMARY/SCHEDULE

" As deséribed in Section 3.0, the results of the fourth quarter 1998 groundwater monitdring event were

relatively consistent with previous monitoring results at the Site. No Site-related organic constituents
were detected above apphcable standards in either the Shallow-Zone Compliance Wells (SE-2 SWQC)
or the Deep -Zone Wells (II-A GWQC). Exceedances were noted for some inorganic parameters
(mostl y metals) however, concentrations of these parameters are distributed Site-wide, may be
reﬂectlve of background and/or brackish groundwater conditions, and are not necessarily related to
previous Site activities. For these reasons, re-sampling activities as specified in the RAP and SAP
were not scheduled. ‘The NJDEP was notified of these exceedances (via verbal communication) per

i :
RAWI; and SAP requirements.

The First Quarter 1999 sampling event is scheduled to be completed in mid tb late March. The NJDEP
will beinotified in advance of this sampling event as soon as the schedule is finalized.

16 - 932220021




‘5. SUMMARY OF RAWP SITE ACTIVITIES

~ The fo l:owing provides a summary of activities associated with the RAWP that were conducted -
throug 1Iout the fourth quarter of 1998. This summary is being submitted at the request of the NJDEP
in lieu 6f submitting monthly status reports.

5
{
f
5.1. ||BARRIER WALL
i
1

Slurry. }VVall
{0

Phase IfI of the slurry wall commenced during the reporting period. A total of approximately 4,200
linear ffeet of slurry wall has now been constructed as specified by the RAWP. The slurry wall was
completed in accordance with the RAWP with one exception. Preceding the slurry wall construction,
bormgs were advanced along the slurry wall alignment to confirm the depth and thickness of the
conﬁmng unit. When it was discovered that the peat or meadow mat unit was not as thick (three feet or
more) xthan anticipated it was decided that the slurry wall was to be advanced to the next (deeper)
conﬁmng unit which consists of varved clay. Accordingly, SK’s contractor Conti Environmental,
advanced the slurry wall into the varved clay unit along the remainder of the alignment where the
thlckness of the peat unit was not adequate. The construction of the slurry wall into the clay unit is
more protectwe than originally specified in the RAWP. QA/QC oversight and testing was conducted
throughout the slurry wall construction activities. At the conclusion of the slurry wall construction,
conﬁrmatory undisturbed samples were collected at 500 ft intervals for laboratory permeability testing.
The llaboratory testing verified that the permeability of the slurry wall met RAWP requirements. In
accordance with N.J.A.C. 7:26E-6.6, results and documentation of all appropriate field and laboratory
QA/QC testing and measurements will be provided in a comprehensive Remedial Action Report
(RAR)‘ '

Steel §h&t Pile Wall

'z? | o

The stéel'sheet pile wall (SSP) was constructed during the reporting period. In total approximately
6,000 feet of SSP has been installed in accordance with the RAWP. A starter trench was excavated
-ahead of SSP construction. A floating boom was maintained throughout the construction activities.
The SSP was constructed as specified in the RAWP with one exception. The RAWP did not specify
sealmg of the SSP joints along the alignment where the slurry wall was installed. SSP joints were

sealed in this area and thus the SSP was more protectlve than the RAWP requirements. In accordance

i
|
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with Ni.J. A 57'7"26E—6 6, results and documentation of all-appropriate field QA/QC testing and

’ meaSurements w1ll be provided in a comprehenswe Remedlal Action Report (RAR).

F

PDM Key

No con structlon actlvmes assocxated with the PDM key were completed during the reporting perlod

Some lprelxmmary bormgs -along the PDM Key allgnment were obtained in order to better define
subsurface condmons Also, undisturbed samples ofthe silt unit overlying the peat unit were obtained
for laboratory permeablllty testing. Permeablllty testmg results indicate that the silt unit is lower in
permezablllty than RAWP requirements.. Based, on ‘the results of this testing, the PDM key will be tied
into either-the sxlt un1t or peat unit whichever is encountered first. Construction activities are
antlclé)%ated to be-conducted in the second quarter of 1999.. The NJDEP will be notified in advance of
constt}uctlon actwmes

5.2.] TAmk]li)iLDlNG DEMOLITION

Tanki!

{

SK/Bciai,e’r selected:an:acceptable disposal location and obtained all the necessary EPA approvals for
transport'andsdiisiibsal of-the tank contents during-the reporting period. Construction activities will
commence in'the first quarter of 1999. :

Building Demolition

SK coimpleted samplmg and evaluanon of the asbestos contamed in the bulldmg during the reporting
perrod SK '
during’

i 1pates bidding, contractor- select'

bestos abatement and building demolition

101 r approxxmately 18 acres in the eastern area in accordance with temporary HMDC

"I ”dd tlon a leveling layer of PDM was placed in
..a HMDC temporary zoning approval. As
: stormwater basin construction was initiated.

Basm inlet and outfall protectlon/structures w1ll be ‘ompleted pendmg approval from the various

regul atory agencxes

—_— — - -
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5.4 AREA OF CONTAMINATION (AOC)
! A

As siecnﬁed in the RAWP, slurry trench spoxl ‘waste. plles sedxments and dike maternal generated

fron%'the SSP starter trench were placed in the AOC ‘Large debris (tlmbers and steel etc.) were

remgved from the. materlals Locations of the matenals will be surveyed, graded and covered with

PDM Itis antxcxpated that construction within the AOC ‘will not be complete until all designated

waste pxles “and-river sediments are addressed as spec:lﬁed in the RAWP and as discussed in their

respectlve sections.

5.5! SEDIVENTS

B o S

No ;i{ctivity asézc;ia{ed'wim the sediments were conducted during the reporting period. Sediment
i N .
remediation will commence once the AOCE Section 10 and 404 wetlands permit have been obtained.

|

5.6, WASTE PILES
i oL

The majonty of the desxgnated waste piles are located elther Jdirectly in adjacent to wetlands Some
designated waste materlals are located in the mtertldal zone. Due to their locations, remediation
actl\}mes cannot commence untll the AOCE Section 10 and 404 wetlands permit have been obtained.

S 932220024
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H TABLE2-1
: ' MONITORING WELL FUNCTIONS
F ’ QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY
3
H ’ | Groundwater DNAPL
i Water Level | Sampling and | Thickness
Weil ID Monitering Analysis Monitoring Comments
Shaliow Zone Wells - '
HHEMW-100 X
4IMW-101 X
MW.102R X X
L MW-.103 _ X X
MW.104 X X
1IMW.105 X X
[ MW-106 x X
FIIMW-108 x X
JIMW-109 X X
MW-110 x x
FHMW.TT X
MW. (12 X X X
MW x x -
MW x (1) x(1) -~ |Not vet installed
MW-115 X ) X DNAPL in well: MW-130 replaces for sampling
Li[MW-T16 x X X
1 MW.117 X X X
MW:118 X X X
MW.119 X . X
H{Mwo120 x x
MW-121 X X
HMW-122 X X
rHMW-123 © - X X
$1MW.124 - X X -
CiMW-125 x
HIMW-126 - X
HIMW-127 X
{[MW-128 X
HMW-129 X x X .
1IMW-130 X X X _ |Repiaces MW-1135 for sampling and analysis
ifp-19 . X X -
P-20 - X .
4p-22 T - X
4 P-24 X X
{P-25A 7 77 X x
ISWWIs X ’
L SWWI25- X X
i X
X X
§ L X TOX = N
K X X x| -
3 ~ X X -
X X = -
3 Cx . X e
L X X x
| UX x ) iz
X X X . )
X x X )
¢ X X -
T X X -
NOTES: .
-4 (1) MW-114 is to be implemented into these phases of monitoring when installed
3 .
3
932220027
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TABLE 2-2

FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

'SHALLOW ZONE GROUNDWATER ANALYTICAL PARAMETERS
QUARTERLY GROUNDWATER MONITORING REPORT

Parameter

l

Method

Constituents of interest

EPA Method 624

TCL VOCs
TCL SVOCs EPA Method 625
TAL Metals EPA Method 200.7

Total cyanide

EPA Method 335.1/335.2

SM 4300-CN (I)

Free cvanide

Natural antenuation indicators / general chemistry paramerers

pH, specific conductance,
temperature, dissolved oxygen,
redox potenual, turbidity

Field parameters (in conjunction
with low flow methods and flow-
through cell) -

alkalinity .EPA Method 310.2/310.1
nitrate EPA Method 353.2/353.3
sulfate EPA Method 375.4
manganese EPA Method 200.7 (w/ metals)
ferrous iron SM 3500-Fe.D
methane EPA Method 8015
" carbon dioxide ASTM D-4500
chloride EPA Method 325.1/325.3

932220028
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: : TABLE 2-3
DEEP ZONE GROUNDWATER ANALYTICAL PARAMETERS
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE '

KEARNY, NEW JERSEY .
Parameter : ] . Method
Constiruents of interest : .
TCL VOCs - EPA Method 624
TCL SVOCs EPA Method 623
TAL Metals EPA Method 200.7
Total cyanide - EPA Method 335.1/335.2

Free cyanide . SM 4500-CN (1)

Natural antenuation indicators / general chemistry parameters

pH, specific conductance, Field parameters (in conjunction
temperature, dissolved oxygen, | with low flow methods and flow-
redox potential, turbidity through cell)
total dissolved solids EPA Method 160.1
chloride . EPA Method 325.1/325.3
932220029



o " TABLE 2-4
_ SUMMARY OF QA/QC SAMPLING
QUARTERLY GROUNDWATER MONITORING REPORT
S FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY
QA /QC Sample Type Frequency of Collection Analytical Parameters
Trip Blank 1 per sample shipment / cooler] - TCLi VOCs
Field Blank 1 per 20 primary samples all COls
Duplicate I per 20 primary samples all
TCL VOCs, TCL SVOCs,
MS /MSD 1 per 20 primary samples TAL metals

e s e
v el e e b e e -
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TABLE 3-1

SHALLOW ZONE GROUNDWATER ELEVATION DATA
QUARTERLY GROUDWATER MONFTORING REPORT

© KEARNY; NEW-JERSEY

FORMERKOPPERS SEABOARD SITE

Date 8/6/98 B/20/98 9/1/98 Q71 RK IR TALhY 1OR/MR
TOC Elev Depth to Water Groundwater Depth 10 Water Girourkdwaten Depth to Waner Groundwater Depih 1o Wates Groundwater Depth 1 Water Croundwater Depth 1o Warer Capundwiner
Well D (ftumsh) Ref (f-toc) filevation (ft-msl) (It-toc) Glevation (fi-msl) (fi-tuc) Elevation {1-msh) [{IETS N Elevation (11-msh) {fi-100) Elesation (i) (fi-10c) :levativm (f1-msi)
Shallow 1Wells
MW-100 641 1 3.05 338 270 173 293 350 259 IK4 2SR IRS NM NM
MW 101 R 74 1.2 297 RIRT) 258 i st Jol 4 R0 IRK 47 AR NM N
MW.102R 13 53 2 NI NI - NI NI 957 106 207 446 %91 460 NM NN
MW.103 92606 ! 606 360 554 412 5N RR:b 53 418 R A a5y S 1o 450
MW. 104 700 i 348 Yol 300 409 3o 190 2RIl 428 1ol 445 2006 440
MW-105 R 46 | 450 390 410 4% 4 RR 358 452 rog 43 416 4 82 o4
MW-106 8.34 | 47 Jol 420 414 429 408 401 413 300 4494 Xon 444
MW.108 708 1 596 109 SRo 119 602 T sa9 196 SOR 1497 NM NM
MW.109 T | “619 104 596 127 623 100 5 Ra 1\ SRS 1 3R NM NM
MW.HIG 1029 ! 706 i 670 sy 70 3R 604 16s [ YoR NM NN
MW. 111 793 1.2 821 bk 773 34 4 1S 158 403 190 Aan 104 NM WM
MW.112 1122 1 R0S R 759 16l R 02 K] 7R2 rao 75K Aod 745 n
MW-113 1134 2 Ni Ni NI NI RS} 2RI Rdd 190 R A8 296 RS SIRY
MW.114 NI NI Ni NI NI Ni NI NI NI NI NI N1 NI
MW-115 939 2 62) 3R 5 40 93 016 R hIVA) RRI RN 447 S AR 401
MW.1l6 913 2 5N 339 St 102 sS4} 170 4497 4106 440 467 454 159
MW 117 210 2 1720 375 16.62 4130 1089 412 16 48 453 16 40 401 16 3R 40
MW. 118 109} 2 763 Yo 708 IRS 12 n 691 402 () 401 6 Ry 407
MW.119 770 2 554 26 548 18 472 TO8 428 145 428 148 NM NM
MW.-120 3 2 5496 | 41 560 177 S99 t 46 ST 106 SR 157 NM NM
MW.121 762 2 672 090 6 48 [NE] 669 [{0R] 637 125 630 126 NM NA
MW-122 577 2 566 1 523 154 578 102 a7 1 R4 499 178 NM NAS
MW.123 649 2 498 (B2 472 177 hBIY) 139 452 197 4R o NM NM
MW.124 1823 2 1462 el 1413 410 1432 oy 1356 407 (RN 4 7% 1344 474
MWV-128 & 53 2.8 688 1.6 670 18} 67 176 b2 23 11 s 2AR* NM NM
MW. 120 819 2.R 624 218 Nz 208 010 229 th 49 2000 1145 Juoge NM NAM
MW.127 888 2 784 104 748 140 783 105 72 102 ™ 177 NM NM
MW.128 64} 2 380 2o} 3} so 203 in m MR 128 Im RIRE] NAM NAM
MWV-129 19.98 2 16 44 354 1588 410 16.04 A04 1560 438 1545 45y 1542 q S
MW.j30 1386 2 NI NI Ni NI 10 08 378 268 a2 S0 430 LAY 449
P19 1507 2 1204 Jol 158 a4 177 390 .38 429 i2s 442 124 44
p.20 7.57 2 440 LR Jod 19y 419 3R 3 R7 370 183 174 JRR AR
p.22 1095 2 KR ARE] 763 Va2 750 RV 117 178, 7 187 714 X
P24 17 42 2R 1301 s 13.47 305 1354 }RR 1771 471 17 68 477 17 SR 4 R4
P-25A R 54 2 558 206 3 5§26 5.50 304 539 3is say Mt 550 T
SWW.5 IR 4 2 NI N NI Nt 77 365 748" 396 742 ran 727 414
SWW.25 14 45 2 1053 3o 1025 420 10 55 100 10 o 439 9496 434 1002 441
CW.g 81N 2 508 19 400 s$59 442 180 197 428 474 1 4R ) 40K (Y
W-12R 1076 2 NI Ni NI NI 677 Aoy 0.40 436 624 147 62K ERE
W27 756 2 452 104 195 REQ] 457 pab} - 410 AT 407 149 418 1ai
NOTES: 1} Surveyed by Casey & Keller, 1997

2) Surveyed by Casey & Keller, 1998
3} TOC = wop of casing

4) ft-toc = fect below top of casing
8) ft-msl = fect above mean sea level

6) Nt = well was not installed un measuremient dute
71 * = appraximate values - wells were sefurbished. survey daa fortheoming

R} Approvimate reference values for MW 12S MW 26 and P24 are 13 S3 1Y 39 and 2242 (sl tespectively, beginning with the 1/ H98 measutements Sivey s fortheotimg
9} Reference elevations for P24, MW 125 and MW 120 are 22 06, 13 70, and 13 61 ftoms], st on 127398 when survey data was oblained

10) Reference elevations for groundwater quality monitaring wells were raised by 000 feet afier Novernber 24, due 1o the installation of sampling pumps
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TABLE 3-1

SHALLOMW ZONE GROUNDWATER ELEVATION DATA
QUARTERLY GROUDWATER MONITORING REPORT

FORMER KOPPERS SEABOARD SITE
KEARNY,NEW JERSEY

Date 10/14/98 172 39% 10728798 11/4/98 1 /Y9R 1171K9R
TOC Elev Depth 1o Water Groundwater Depth 10 Water Growndwater Depth 1o Water Groundwater Depth to Water Groundwater Depth to Waier Groundwaler Depth 1o Water Groundwater
Well ID (ft-mst) (fi-10¢) Elevation (ft-msl) (fi-1oc) Elevation (fi-msl) (fi-toc) Elevation (ft-msl) (i-toc) Elevation {ft-msl) (f1-10c) Elevation ({1-msl) (ft10¢) filevation (H{-msl)
Shallow Wells
MW. 100 643 269 374 NM NM 202 180 NM NM 7 I8 1 NM NM
MW. 10l 874 L2 498 376 NM NM 494 130 N NM 4 K2 o2 NM NM
MW.102R 1353 2 R 49 504 NM NM 8 89 404 NM NM 947 4 40 NM NM
MW.10) 9 66 1 48% 481 S0 402 505 461 S14 482 S24 442 sa 444
MW.104 709 ! 225 484 282 457 258 454 260 449 2mn ERY) 278 LIRY
MW.-105 B a0 i 36l 48) 42 417 4.36 410 420 420 447 299 455 vop
MW. 106 834 t 355 47 3109 405 3 6R 466 i 457 AR 443 404 40
MW. 108 708 | 451 254 NNt NM 4 K6 219 NAM NA A 194 NM NM
MW. 109 70 | 530 193 NM NM 574 149 NM NM sl 130 NM NN
MW.-110 1029 | 04} )86 NAM NM G 84 1 4s NM NM 67} RN NM NM
MW. 1) 79} 43 3ol NM NM 4y REM NM NM $ 00 R4 NM NM
MW.ti2 122 741 MBI 170 182 749 RIVAS 760 Vo2 7068 187 TRS, AIRY;
MW} [RERE] 81s Ao : R\7 197 B8R 206 R 40 I RS R S4 IR0 K28 van
MW.i14 NI NI Ni NI Ni NI Ni NI Ni Ni Ni NI NI
MW.115 Q919 2 SOR 4N 541 Y98 AR 404 S41 308 $37 a2 SR 44
MW.110 LA R ‘2 421 492 407 4406 4 64 449 a7 4 4 K4 429 4 KR Tas
MW. 117 2o 2 1609 492 1647 4 K 1621 4 R 16 32 409 16 3% 403 16 46 488
MW-1I8 1093 2 654 449 604 429 (1] 415 060 413 6 R 41t 60 w7
MW.119 770 2 RICAS 375 NM NM 440 RIKIL) NM NM 430 R NM | NAh
MW.120 ERY 3 §39 198 NM NM s77 160 NM NM 58 I Ro NM NM
MW. 121 762 2 600 a2 NM NM 627 138 NM NM 0 dd I NM NM
MW. 122 077 2 437 240 NM NM 47 2006 NM NM 4 9K I 79 NAM NM
MW. 123 649 2 402 47 NM NA 412 217 NM NA 452 197 NM NM
MW.124 IR 2} 2 1309 514 1329 LR ] 1323 500 139 4 84 1347 476 1187 400
Mw. 125 g5 28 1072 281 NM NM e 237 NM NM 3 in NM NM
MW. 126 839 28 989 is0 NM NM 10 50 28 NM NM 141 26 3 N NM
MW.127 B R8 2 [OR} 250 NM NM 709 179 NM NM 73 157 NM NM
MW. 128 64l 2 2R 387 ! NM NM 3\ 304 NM NM o ARA] NM NM
MW.129 1998 2 1512 4 8o 1524 474 1520 472 1838 40 RN 455 1580 EER L
MW. 130 11 86 2 908 478 912 454 914 452 LR 447 7 A6 440 952 ERT}
p.19 1567 2 n o2 475 109 458 11006 406l 1 4 4K [RIRY] 4 [BIRE M
P-20 757 2 AR 414 359 198 3ol o4 374 IR 1 37K A2 VRS
p.22 1095 2 674 421 6.92 40l 675 420 608 197 70y 302 [ lon
P24 1742 2R 1732 510 1738 S06 1733 509 17 49 R 17 S6 4R 17 60 182
P-25A 8 54 M 5.04 350 528 129 537 37 S 46 108 S5y ol S S0 3y 04
SWW.S IR t1 41 2 715 426 72 420 723 418 738 40} 742 109 740 LN
SWAV.2S 14 45 2 973 4n 984 40l 9 89 4 50 9 Rt 480 1 04 441 mis 4t
wW.9 R22 2 420 3% 445 an 4 10 yo2 449 AR 440 IR2 441 URE
W.I2R 10 76 2 o000 47 607 400 6 0% 168 012 464 020 450 [ 148
W.27 750 2 a9 407 3 7()’ 180 15K I oR AN RIUAY ta? v R 482 LN{E)
NOTES 1) Susveyed by Casey & Keller. 1997

23 Surveyed hy Cascy & Keller, 1908
3) TOC = top of casing

4) fi-toe = fect below top of casing

$) fi-msl = fect above miecan sea level

0} N~ well was not instatied on measurement dae

7) % - approvinate values - wells were refurbished. sunsey data tortheomie
L )

8) Approvimate reference vatues for MW E2S MW E20 and -2 are 13 STV 39 and 2
9) Reference clevations for P-240 MW-125, and MW 126 e 2

2006, 8370, and 1301 fans], stuting on 12014798 wheo survey

wits obtained

10) Reference clevations for groundwater quality momtoning wells were vaised by 0 0 feet aftes November 240 due to the nsiallution of sampling pumps

242 sl respectively, beginning with the HETLOK measuremients  Survey ditty fodheomin,
f yobeg 13 3

g




TABLE 3-1

SHALLOW ZONE GROUNDWATER ELEVATION DATA
QUARTERLY GROUDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY

Date. 11724798 1274/98 12/R19% [INERTE 1262209 . 127 g
TOC Elev Depth to Water Groundwater Depth to Water Groundwater Depth to Water Gaoundwater Depth 1o Water Choundwiner Depth to Water Giroundwater Depth o Water Ciroundwater
Well 1D (ft-msl) Rel {fi-toc) Elevation (ft-msl) {N-10c) Elevation ({t-msl) (fi-1oc) Llevation {ft-msl) {fi-toc) Etevation {ft-msl) {f1-tu¢) Elevation (ft-msl) {f1-tec) Ltevation {{1-msh)
Shaflow Wells
MW.100 043 | 266 3 NM NM 259 MRY NM NM 262 IR NM NM
MW-101] 874 ° 1,2 740 |28 NM NM 4.66 408 NM NM 468 406 NM NM
MW.102R 1353 2 622 137 NM NM 920 419 NM NM 910 449 NM NM
MW.103 9.66 1 540 a3 538 437 538 437 528 447 S35 ERY) 520 a8
MW.104 709 1 286 429 280 418 281 40 271 444 278 440 2064 451
MW.105 8 46 | 465 387 460 392 450 R 458 104 459 RIER} 4217 ERN
MW. 106 834 V 400 440 402 438 399 444 | 4 48 197 44) 3 A9 49
MW.108 1.05 i 543 1.98 NM N S0 BRt] NM NM RN 0% NM NM
MW.109 7.2} 1 5R7 | 42 NM NM S RO 140 NM NM S04 [N NM NM
MW-110 10.29 | 6.78 387 NM NM 671 164 NM NM 672 3 o) NM NM
MW.iti 79} [ 402 vl NM NM 397 3% NA NM 104 A9s NN NA
MW.112 11.22 ! 758 3 712 400 715 413 7133 yas 730 je2 716 412
MW.113 11.34 2 826 34 . 825 s R 39 RV R do 204 85 2RY R D6 R
MWw-114 Ni Nt Ni Ni Nt N{ Nt Ny N Ny Ny Nt Nt
MW.115 939 2 50 408 S04 435 595 144 4Rl 4 58 494 445 47 Rz
MW.116 913 2 493 426 482 437 477 442 409 450 400 453 48 406
MW.-117 2101 2 1650 . 457 16 50 457 10 65 442 l6 32 478 toat 4066 16 2K 470
MW-118 1093 2 707 1oz 677 42 X 4 645 4 54 089 440 (M 447
MW.1i9 770 2 429 3al NM NM 42 344 NM NM 44 ARV NM NM
MW-120 737 2 548 195 . NM NM S8 205 NM NM 5§82 199 NM NM
MW.12] 7062 2 624 t 44 NM NM 6 40 | 28 NM NA 634 [IRE] NM NM
MW.122 677 2 498 179 NM NM 4 RS 192 NM NM 4 RY I KRR NA NM
MW.12} 649 2 449 200 NM NM 441 204 NM NM BRI 200 NN N
MW.124 1823 2 1364 465 1} 60 169 13 53 470 13 50 479 [RI 4R 13 46 483
MW.i2s 853 28 L1 o9 244 NM NM 127 243 NM NM 113R 23 NM NM
MW.126 R 39 28 (048 291 NM NM 10 55 l oo NM NM 162 2m NM NM
MW.127 R R8 2 728 163 NM NM 71 165 NM NM TR 1,70 NM NA
MW.-128 ©.43 2 6.31 012 NM NM 2R 1S NM NM LRE] 109 NM . NM
MW.|29 1998 2 1587 447 1552 . 452 1543 46l 1540 4 hd 1542 4(7'_" 1518 409
M. 130 1386 2 959 433 948 444 940 452 9 36 456 017 455 o 401
P19 1567 2 142 4258 11.48 420 1140 427 1127 417 1140 117 [IRE] LIRR]
P20 1.57 2 148 am 32 4M 335 4 RRN) 44n 320 41 R 445
p.22 1095 2 676 419 6.602 413 608 427 654 441 607 428 6043 482
P24 17.42 28 17.06 476 176} 44 1765 441 17 50 45 17 61 445 1758 4 4R
P-25SA RS54 2 554 106 S4o RN E] S4i 39 542 VIR hINA] anz 308 RN
SWW.S IR o 2 752 1R9 747 v 748 39) 711 410 T 4130 77 4\
SWw.2s 1448 M 1018 427 1016 435 101 an 1005 440 M2 43 9 ux 47
w.9 g 22 2 3o 424 3182 440 88 434 377 445 100 a1 RIS J4 AR
W-12R 10 76 2 619 437 630 440 030 446 0 2R 454 [y 4. 628 ERN
w.27 750 2 348 408 110 416 290 406 305 45t 107 449 202 104
NOTES: 1) Swiveyed by Casey & Keller, 1997

WNata Sprvenas priects\Seabnarmig7.355uable3-95

2) Swiveyed by Casey & Keller, 1998
3) TOC = 1op of casing

4) ft-10c = feet below top of casing
$) fl-msl = feet above mean sea level

6) NI = well was not installed on measurement dale

7) * - approximate values - wells were refurbished. survey data fortheoning

) Approaimate refercnce values for MW. 125, MW.126, and P24 are 13 53, 11 39, and 22 42 f-msl, respectively, heginning with the 10/14/98 measutements Survey data forthenming
9) Reference elevations for P-24. MW. 125 and MW- 126 arc 2206, 13 70, and 13 61 fi-ms!, starting on 12/4/98 when suivey data was obtained
10y Reference elevations for groundwater quality monitoring wells were 1aised by 0 06 fect afier November 24, due to the instatiation of sampling pumps

932220033
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TABLE 3-2
DNAPL THICKNESS DATA

QUARTERLY GROUNDWATER MONITORING REPORT

FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY

Date: 8/5/98 &/19/98 91198 Y1898
Depthto Total Depth (- DNAPL Depthwo - Total Depth (fi- DNAPL, Depthto “Total Depth (ft- DNAPL l)cplh'm " Total Depth (- DNATPL
Well 1D DNAPL (ft- toc) Thickness (ft) | DNAPL (ft- toc) Thickness (1) | DNAPL (- toc) Thickness (1) 1 DNAPL (fi- ) Thickness (1)
Shallow Zone
MW-112 NP 14.95 NP NP 14.89 NP NP NM NP NP NM NP
MW-115 11.63 15.73 4.10 11.74 15.67 3.93 1.7} 15.67 3.06 11.72 15.67 395
MW-116 NP 12.75 NP NP 12.62 NP N 12.61 NP NP 12,61 NP
MW-117 NP 3017 NP NP 30.00 NP NP 30.00 NP NP 20,00 Np
MW-118 NP 16.98 . NP NP 16.85 NP NP 16.85 NP NP 16,85 NP
MW-129 NP 22.51 NP NM NM NM NP NM NP NP NM NI
MW-130 NI NI NI NI NI NI NP 16.87 NI NP 16.87 NP
P-20 10.17 17.34 7.17 9.41 17.29 7.88 10.29 17.29 7.00 9.05 17.29 8.24
P-22 NP 16.24 NP NP 16.20 NP NP 16.27 NP NI 1607 NP
P-24 NP 25.61 NP - NP 25.42 NP NP 2542 NP NI 1020 NP
SWW-5.1R NI . ‘Nll NI NI NI NI NP 1377 NP NP 13.98 NP
W-9 * 10.71 * * 10.75 * * 9.41 hd * . DRI *
Ww-27 10.75 16.43 5.08 10.93 16.45 5.52 10.92 16.45 5.53 1072 . 1645 573
Deep Zone : o '
-3 NP 80.59 NP NM NM NM NM NM NM NI - R0.59 NP
SWW-06.5 NP 03.05 NI NP 63.05 NP NP 01.50 NP NP 01.62 NP
SWW-7.5 NP 82.45 NP NP 82.45 NP NP R0.75 NP NP 8078 NP
SWW-9 NP 77.32 NP NP 77.32 NP NP 76.09 NI NP 76.27; NP
W-13R NP 80.50 NP NP 80.50 NP NP 80.40) NP NP 8023 NP
W-25 NM NM NM NP (8.80 NP NP 68.83 NP NP 6883 NP
W-29 NP 74.77 NP NP 74.68 NP NP NM NI NP 74.87 NI*
NOTLS: 1) fi-toc = feet below top of casing
2) NP = no product detected
3) NI = well was not installed on measurement date
4y * = DNAPL was observed throughout water column
5) Manitoring well W-9 was refurbished before 9/1/98 gauging cvent
6) NM = nol mecasured
\\Data Servenaa projectsiseaboard\97-355\table3-95 932220034 RARTAN]




TABLE 3-2
DNAPL THICKNESS DATA
QUARTERLY GROUNDWATER MONITORING REPORT
e C C e e e e s oo e 2o oo FORMERKOPPERS SEABOARD.SEEE -2~
o o KEARNY, NEW JERSEY

AR,

Datc. 1071798 T0/14798 10728798 AT

Depth to Total Depth DNAPL Depth to Total Depth DNAPL Depth to Total Depth DNAPL. Depth to Totad Depth DNAPL

Well 1D DNAPL (ft- (fi-toc) Thickness (ft) | DNAPL (ft- (ft-toc) Thickness (ft) | DNAPL (ft- (ft-toe) Thickness (1) | DNAPL (ft-toc) {1-toe) Thickness (1)
Shallow Zone :

MW-112 NP NM. NP NP NM NP NP NM NP COONP 14.97 NP
MW-115 151 1567 4.16 11.39 15.67 428 11.67 15.67 4.00 11.68 1567 3.99
MW-116 NP NM NP NP NM NP NP NM NP NP 12,77 NP
MW-117 NP NM NP NP NM NP Np ~NM NP NP 30.14 NP
MW-118 NP NM NP NP NM NP NP NM NP NP 17.01 NP
MW-129 NP NM NP NP NM NP NP NM NP ND. 22,51 NP
MW-130 NP NM NP NP NM NP NP NM NP NI 17.06 NP

P-20 9.80 17.29 7.49 9.23 17.29 8.00 9.76 17.29 7.53 9.95 17.29 7.34

-22 NP NM NP - NP NM NP NP NM NP NP 16.25 NP

P-24 NP NM NP NP NM NP : NP - NM NP NP 4 Np

S SWW-5R NP NM NP NP NM NP NP NM NP NP 13.92 NP
W9 8.25 9.25 1.00 7.60 .9.29 1.69 7.43 9.29 1.80 8.40) 9.29 0.89
Ww-27 1077 16.45 508 . 10.67 16.45 5.78 10.63 16.45 5.82 10.72 10.45 5.73

Deep Zone ‘

-3 NP NM NP NP NM NP . NP NM NP NP -~ 81.71 NP
SWW-0.5 NP NM NP NP NM NP . NP -NM NP ) NP 0l.s9 - NP
SWW-7.5 : NP NM © NP NP NM NP ) NP NM NP NP R0.91 NP

SWW-9 NP NM NP NP NM NP NP NM NP NP 76.21 NP

W-13R NP NM NP NP NM NP NP NM NP NP . R0.47 - NP

w-25 NM NM NM NM NM NM NP NM NP NP 6R.9K Np?

W-29 NP NM NP NP NM NP NP NM NP NP ©74.79 NP
NOTTES: 1) fi-toc = feet below top of casing

2) NP = no product detected

3) NI = well was not instatied on measurement date

4) * = DNAPL was observed throughout water column

5) Monitoring well W-9 was refurbished before 9/1/98 gauging event
) NM = not measured ’ )

WData Servenaa projecisiseaboardig7-355\Mable3-95 932220035 3111/99
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TABLE 3-2
DNAPL THICKNESS DATA
QUARTERLY GROUNDWATER MONITORING REPORT
o e e e o e FORMER-KOPPERS SEABOARD SITE .- .
KEARNY, NEW JERSEY

Date: 11/24/98 12/8/98 12/22/98

~ Depthito Total Depth DNAPL. Depth to Total Depth DNALPL Depth o Total Depth DNAPL
Well ID DNAPL (fi-toc) ({l-toc) Thickness (1) | DNAPL (fi-toc) (ft-toc) Thickness (ft) | DNAPL (ft-toe) (fi-toc) Thickness (18]
Shallow Zone
MW-112 NP NM Np NP NP Np NP NP NP
MW.-115 11.59 15.67 4.08 1z 15.67 3.95 11.00 15.60 400
MW-116 NP NM NP CNP NP NP NP NP NP
MWwW-117 ~ NP NM NP NP NP NP NP NP Np
MW-118 NP NM . NP NP NP NP NP NP NP
MW-129 NP NM NP NP NP NP NP NP NP
MW-130 NP NM - NP NP NP NP NP NP NP

P-20 9.0l 17.29 7.08 9.70 17.29 7.59 9.606 17.29 7.03

p-22 NP NM NP NP NP NP NP NP ' NP

P24 NP NM NP NP NP NP NP NP NP
SWW-5.1R NP - NM NP Np NP NP NP NP ‘NP

w-9 9.13 9.29 0.16 §12.36 13.95 }.59 898 15.63 0.65

w-27 10.07 16.45 5.78 10.55 16.45 5.90 S 1173 10.33 . 400
Deep Zone ' .

C-3 NP NM NP NP NP NP NP Np NP
SWW-06.5 NP NM NP NP NP NP NP NP NP
SWW-1.5 NP NM NP Np NP NP NP NP | NP

SWW-9 NP NM NP NP Np NP NI NP NP

W-13R NM NM NP NP NP NP NP Np NP

W-25 NP NM NP NM NP NM NM NP . NM

W-29 NP NM NP NP NI NP NP NP NIK
NOTES: 1) fi-toc = {eet betow top ol casing

2) NP = no product detected

3) NI = well was notinstalled on measurement date

4) * = DNAPL was observed throughout water column

5) Monitoring well W-9 was refurbished before 971/98 gauging evemt
6) NM = not measured

\\Data Servedaa projecis\seaboard\97-355\able3-95 932220036 3/_1 1/99



@i‘ | . ' - | $K Services (Eastl,L.C .
satetHigen ' ' |

Tab.lef{3-3 Summary of Mean, Number of Samples, and Range of Concentrations for
Field, General Chemisrty and Metals in the Shallow and Deep Groundwater Zones -

Range .
Parameter Name Units Mean N Min Max

Groundwater Zone: SHALLOW

Well Type: Compliance

Alkalinity. Total ug/L as CaCO 356.250.00 8 170.000.00 760.000.00
Calcium ugil 130.875.00 8 97.000.00  160.000.00
Carbon Dioxide mg'L 466.25 8 172.00 849.00
Chloride ’ mg/L 1,166.50 8 62.00 3,700.00
Cyaside. Total ugiL 74.57 7 14.00 390.00
Dissoived Oxygen (DO} meg/L = 2.1 8 0.90 4.23
fron ug/ll 17,725.00 8 3,800.00 43.000.00
lron (Ferrous) mg/L . 10.42 7 0.54 33.70
Magnesium ' ugil 40,375.00 8 21.000.00 61,000.00
Manganese ug/L 645.00 8 190.00 1.400.00
Methane me/L 2.59 8 0.12 4.94
Oxidation Reduction Potential  mV -86.81 8 -212.20 8.90
pH .. suU 6.88 8 6.43 8.05
6 Potassium ugiL 60,375.00 8 15,000.00  260.000.00
Sodium ug/L 446.,250.00 8 120,000.00  1,500,000.00
Specific Conductivity uS 3.46 8 150 9.00
Sulfate ug/L 138,350.00 8 580000  350.000.00
Turbidity NTU 152.84 8 0.20 1,083.00
Well Type: Monitoring _
Alkalinity, Total © ug/Las CaCO ITIRITATES 18 60.000.00  1,800.000.00
Calcium ug/L 109.355.56 , 18 5.400.00  210.000.00
Carb‘on Dioxide . mg/L 706.06 18 120.00 1,600.00
Chioride mg/L 1,818.24 17 60.00 8,800.00
Cyanide, Free . ug/L 10.00 1 10.00 10.00
Cyanide, Total ug/L 87.31 13 . 17.00 300.00
Dissj%lved Oxygen (DO) me/L 4.77 17 0.10 1541
Iron'{ _ ug/L 30,270.56 18 270.00 85,000.00
Iron (Ferrous) mg/L 25.76 15 0.15 66.70
Maérf;esium ug/L 82.888.89 18 1600000  550.000.00
Manganese . ug/L 1,148.33 18 4000 - 3,300.00
Methane me/L 6.23 18 0.15 17.50
Oxidation Reduction Potential ~mV : -90.36 17 -394.50 107.10
pH || : su ' 6.62 17 5.61 8.74
Poza{s’sium ‘ ug/L 47,000.00 18 6.000.00  170.000.00
Sodium ug/L 813,833.33 18 39,000.00  4,500,000.00
Specific Conductivity uS 6.77 17 0.82 26.80
Sulfate T g/l 222,735.29 17 2.100.00 1,100,000.00
Q Turbidity NTU 227.36 17 0.00 1.273.00
. Page 1 0of 2
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| o N Min Max

Parameter Name Units : Mean
Groundwater Zone: DEEP '

Well Type: Complhance

Calcium . ug.’L 541.857.14 7 83.000.00  2.500.000.00
Chlonde : mg/L 1.790.00 - 7 550.00 5.100.00
Cyamide. Total _ ‘ug/L - 12.50 2 10.00 . 15.00
Dissolved Oxygen (DO) mgll 480 7 0.76 9.17
lon _ ugiL 26.058.33 6 35000 130.000.00
Magnésium ugiL 128.166.67 6 17.000.00  360.000.00
Manganese ug:L 880.00 i 880.00 880.00
Oxidation Reduction Potenual m\ 10.76 7 -108.00 139.10
pH ’ SuU 7.63 7 6.81 11.34
Potassium ug/L 34.983.33 6 7,500.00 120,000.00
Sodium : ugiL 882.857.14 7 180.000.00  2.700.000.00
Solids; Total Dissolved mg/L 2,760.00 7 920.00 7.000.00
Specific Conductivity uS 574 7 1.50 14.80
Turbidity NTU 540.26 7 3.80 1.742.10

-

&

H

o

'

I

4

Q 03-09-1999 ‘ Page 2 of 2
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 4th Quarter 1998 $K Services (East].L.C.

saisluhlgsn, Laboratory . SK{ENCOTEC) ~ Matrix : Groundwater
Parameter Type : Field/General Chemistry Units . See Below

NJ Class SE-2 Well Location
Parameter Name- CAS# SWOCUID s W02 MWA103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
Alkalinity, Total NA ug/L as CaCO3 760000 260000 210000 310000 360000 490000 29Q000 170000
Carbon Dioxide NA mg/L 849 577 172 ) 486 558 483 367 238
Chioride 16887-00-6 NA mg/L 2400 - 1100 ) 62 470 720 270 610 3700
Cyanide, Free §7-12-5 1 ug/L <10 <10 <10 <10 <10 <10 <10 <10
Cyanide, Total 57-12-5 1 ug/t 390 15 14 29 as 15 <10 24
-Dissolved Oxygen {DO) NA mg/L 259 08 2.09 1.1 423 1.8 101 3.2
iron (Ferrous) 15438-31-0 NA mg/L 186.5 357 0.54 4.03 5.65 <01 6.43 4.06
Methane 74-82-8 NA mg/L 399 0.578 1.51 421 4.94 3.87 1.48 0.123
Nitrogen, Nilrate 14797-55-8 NA ug/L <100 <100 <100 <100 <100 120 110 450
Nitrogen, Nitrite 14797-65-0 NA mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrogen, Nilrite and Nitrate NA mg/l <0.05 <0.05 <0.05 <0.05 <0.05 0.12 041, 045
Oxidation Reduction Polential NA mv -120 -50.3 -1138 -87.1 -53.4 -212.2 -66.6 8.9
pH NA Su 7.08 6.43 7.1 6.49 . 6.54 8.05 6.64 6.59
Specific Conductivily NA us 9 47 16 23 34 1.5 2.66 25
Sulfate 14808-79-8 NA ug/L 52000 220000 170000 83000 260000 5800 120000 350000
Temperalure NA degree C 152 15.87 17 14.7 15.8 1557 92 10.33
Turbidity NA NTU 1083 08 0.2 754 52.4 7.2 0.5 32
Note: NA = not avaitable for lhis parameter. * = DO sensor problems, readings may nol be accurate. + = Turbidity sensor problems, readings may not be accurate
Data Qualifiers: M = duplicate precision not met
03-11-1999 ' Page 1of 5
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 4th Quarter 1998 K Services (EastlL €.

SHEIYHEE - -z --Laboratory: - _ : SK(ENCOTEC) Matrix  : Groundwater
Parameter Type : Metals, Total Units ©ug/L

NJ Class SE-2 ' Well Location
Parameter Name CAs # Swackoy) W-102R MW-103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
Aluminum 7429-90-5 NA <200 . <200 <200 200 <200 . <200 <200 " <200
Antimony 7440-36-0 4300 <60 <60 <60 <60 <60 <60 <60 <60
Arsenic 7440-38-2 0.136 27 <10 <10 45 <10 <10 <10 23
Barium 7440-39-3 NA 300 270 <200 . <200 <200 <200 <200 <200
Beryllium 7440-41-7 NA <5 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-4_3-9 NA 5 <5 <5 <5 <5 <5 <5 <5
Calcium 7440-70-2 NA 97000 130000 120000 120000 160000 100000 160000 160000
Chromium 7440-47-3 3230 14 <10 <10 <10 <10 <10 <10 11
Cobalt 7440-48-4 NA <50 <50 <50 <20 <20 <50 <50 <50
Copper 7440-50-8 NA 130 <25 <25 - <25 <25 <25 <25 <25
Iron 7439-89-6 NA 43000 36000 3800 16000 9700 4500 21000 . 7800 -
Lead o 7439-92-1 NA 4t <3 ) <3 < < - <3
Magnesium 7439-95-4 NA 35000 55000 21000 38000 61000 26000 51000 36000
Manganese 7439-96-5 100 1400 970 190 350 340 1100 540 270
Mercury 7439-976  0.146 <0.2 <02 <02 <02 <02 <02 <0.2 <0.2
Nickel 7440-02-0 3900 53 <40 <40 <40 <40 <40 <40 130
Potassium 7440-09-7 NA 260000 58000 15000 30000 41000 25000 15000 33000
Selenium 7782-49-2 NA <5 <5 <5 <5 <5 <5 <5 <5
Silver 7440-22-4 NA <10 . <10 <10 <10 <10 <10 <10 <10
Sodium . 7440-23-5 NA 1500000 640000 180000 250000 420000 120000 230000 230000
Thalfium 7440-28-0 6.22 <10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA <50 ' <50 <50 <50 <50 <20 <50 <50
Zinc 7440-66-6 NA u <20 <20 <20 <20 <20 370 58
Nole: NA = not available for this parameter
Data Qualifiers: M = Duplicale precision not mel.
03-11-1999 Page 2 of 5
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 4th Quarter 1998 3K Services (East).L.C.

safetyten. _ . Laboratory . SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Organics, Semi-Volatile Units ug/L
NJ Class SE-2 Well Location
Wi /|
Parameter Name CAS # SWactal) W-102R MW-103  MW-104 W-12R MW-106  MW-113 P-19 SWW-25
1,2.4-Trichiorobenzene 120-82-1 13 <20 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorabenzene 95-50-1 16500 <20 <10 <10 <10 <10 <10 <10 <10
1.3-Dichlorobenzene 541-73-1 22200 <20 <10 <{0 <10 <10 <10 <10 . <10
" 1.4-Dichlorobenzene 106-46-7 3159 <20 <10 <10 <10 <10 <10 <10 <10
2.4 .5-Trichlorophenol 95-95-4 9790 <50 <25 <25 <25 <25 <25 <25 <25
2,4 6-Trichlorophenol 88-06-2 6.53 <20 <10 <10 <10 <10 <10 <10 <10
2.4-Dichlorophenol 120-83-2 794 <20 <10 <10 <10 <10 <10 <10 <10 -
2.4-Dimethyiphenol 105-67-9 NA <20 <10 <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol 51-28-5 14000 <50 <25 <25 <25 <25 <25 <25 <25
2.4-Dinitrotoluene 121.14.2 9.1 <20 <10 <10 A<10 <10 <10 <10 <10
2,6-Dinitrololuene 606-20-2 NA <20 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene 91-58-7 NA <20 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenol 95-57-8 402 <20 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 91-57-6 NA <20 <10 <10 <10 <10 12 <10 <10
2-Methylphenol 95.48-7 NA <20 <10 <10 <10 <10 <10 <10 <10
2-Nilroaniline 88-74-4 NA <50 <25 <25 <25 <25 <25 <25 <25
2-Nitrophenol B8-75-5 NA <20 <10 <10 <10 <10 <10 <10 <10
.3.3'-Dichtorobenzidine 91-94-1 0.6767 <20 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline 99-09-2.- -NA <50 <25 <25 <25 <25 <25 <25 <25
4,6-Dinilro-2-methylphenol 534-52-1 765 <50 <25 <25 <25 <25 <25 <25 <25
4-Bromophenyl phenyl ether 101-55.3 NA <20 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-Methyiphenoi 59-50-7 NA <20 <10 <10 <10 <10 <10 <10 <10
4-Chloroaniline 106-47-8 NA <20 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl pheny! ether 7005-72-3 NA <20 <10 <10 <10 <10 <10 <10 <10
4-Methylphenol 106-44-5 NA 41 <10 <10 <10 <10 <10 <10 <10
4-Nitroaniline 100-01-6 NA <50 <25 <25 <25 <25 <25 <25 <25
4-Nitrophenol 100-02-7 NA <50 <25 <25 <25 <25 <25 <25 <25
Acenaphlhene 83-32-9 NA <20 <10 12 <10 <10 <10 <10 <10
Acenaphlhylene 208-96-8 NA <20 <10 <10 <10 <10 10 <10 <10
Anthracene 120-12-7 108000 <20 <10 <10 <10 <10 <10 <10 <10
Benzo(a)Anthracene 56-55-3 0.031 <20 <10 <10 <10 <10 <10 <10 <10
Benzo(a)Pyrene 50-32-8 0.031 <20 <10 <10 <10 <10 <10 <10 <10
Benzo(b)Fluoranthene 205-99-2 NA <20 <10 <10 <10 <10 <10 <10 <10
Benzo(g.h.i}perylene 191-24-2 NA <20 <10 <10 <10 <10 <10 <10 <10
Benzo(k)Fluoranthene 207-08-9 0.031 <20 <10 <10 <10 <10 <10 <10 <10
Nole: NA = nol available for this parameler
Data Qualifiers: J = detecled below delection limil, B = detected in method Blank, K = reported concentration is proportionat o dilution faclor and may be exaggeraled
03-11-1999 Page 3 of 5
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NJ Class SE-2 Well Location _
Parameter Name, CAS # Swactan) W-102R  MW-103  MW-104  W-12R MW-106  MW-113 P-19 SWw-25
Bis(2-Chloroethoxy)Methane 111-91-1 NA <20 <10 <10 <10 <10 <10 <10 <10
Bis(2-Chloroethyl) Ether. .o 11444 0 14 _<20 o <10 <10 <10 .<10 <10 <10 <10
Bis(2-Chlordisop(opyi)‘E(h;; - 1086—01 “'1‘7})080 ' <20 <10 <10 <10 <10 <10 <10 . <10
Bis(2-Ethylhexyl) Phthalate 117-81-7 5.92 <20 <10 <10 <10 <10 <10 <10 <10
Butyl Benzyl Phthalale 85-68-7 416 <20 <10 <10 <10 <10 <10 <10 <10
Carbazole 86-74-8 NA <20 <10 <10 <10 <10 22 <10 <10
Chrysene 218-01-9 0.031 <20 <10 <10 <10 <10 <10 <10 <10
Di-N-Buly! phthalate - 84.74.2 15700 <20 <10 <10 <10 <10 <10 <10 <10
Di-N-Octyl phthalate 117-84-0 NA o <20 <10 <10 <10 <10 <10 <10 <10
Dibenz{a.h)anthracene 53-70-3 0.031 <20 <10 <10 <10 <10 <10 <10 <10
Dibenzofuran 132-64-9 NA <0 <10 <10 . <10 <10 <10 <10 <10
Diethyl phthalatle 84-66-2 111000 <20 <10 <10 ) <10, <10 <10 <10 <10
Dimethyl phihaiate 134-11-3 2300000 <20 <10 <10 <10 <10 <10 <10 <10.
Fluoranthene 206-44-0 393 , : <20 <10 <10 <10 <10 <10 <10 <10
Fluorene 86-73.7 NA <20 <10 <10 <10 <10 13 <10 <10
Hexachlorobenzene 118-74-1 0.000775 <20 <10 <10 <10 <t0 <10 <10 <10
Hexachlorobuladiene 87-68-3 NA <20 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene 77-47-4 17000 <20 <10 <10 <10 <10 <10 <10 <10
Hexachloroelhane 67-72-1 12.4 . <20 <10 <10 <10 <10 <10 <10 <10
Indeno{1,2,3-c.d)pyrene 193-39-5 0.03t <20 <10 <10 <10 <10 <10 <10 <10
{sopharone 78.59-1 NA <20 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-N-propylamine 62‘1-64-7 NA <20 <10 <10 <10 <10 . <i0 <10 <10
N-Nitrosodiphenylamine 86-30-6 16.2 <20 <10 <10 <10 <10 <10 <10 <10
Naphthalene 91-20-3 NA <20 <10 <10 . <10 <10 26 <10 <10
Nitrobenzene 98-85-3 1900 <20 . <10 <10 <10 <10 <10 <10 <10
Pentachlorophenol B7-86-5 8.2 <50 <25 <25 <25 <25 <25 <25 <25
Phenanihrene 85-01-8 NA <20 <10 <10 <10 <10 20 <10 <10
Phenot 108-95-2 4600000 190 <10 <10 <10 <10 13 <10 <10
Pyrene 129-00-0 8970 . <20 <10 <10 <10 <10 <10 <10 <10
Note: NA = not available for this parameter
Data Qualifiers: J = detected below detection imit. B = detected in method Biank, K = reported concentration is proportional to ditution factor and may be exaggeraled. )
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 4th Quarter 1998 $K Sarvices (East], 1L .C.

SafergHicen ) Laboratory = : SK(ENCOTEC) ‘Matrix . Groundwater
Parameter Type : Organic, Volatile Units »ug/L
: NJ Class SE-2 ) Well Location

Parameter Name CAs # SWaclol) WA02R  MW-103  MW-104  W-12R MW-106  MW-113 P-19 SWW-25
1.1.1:Trichloroethane 71-565-6 NA <10 <10 <10 <10 <10 <10 <10 <10
1,1,2.2-Tetrachloroethane . 79-34-5 NA : <10 <10 <10 <10 <10 <10 <10 <10
1,1,2-Trichloroelhane 79-00-5 NA . <10 <10 <10 <10 <10 <10 <10 T <10
1.1-Dichloroethane 75-34.3 NA <10 <10 <10 <10 <10 <10 <10 <10
1.1-Dichloroelhene 75-35.4 NA <10" <10 <10 <10 <10 <10 <10 ’ <10
1.2-Dichloroethane 107-06-2 99 <t0 <10 <10 . <10 . <10 <10 <10 <10
1.2-Dichloropropane 78-87-5 NA <10 <10 <10 <10 <10 <10 <10 <10
2-8utanone (MEK) 78-93-3 NA . 21 <10 <10 <10 -<10 <10 <10 <10
2-Hexanone 591.78-6 NA' <10 <10 <10 <10 <10 <10 <10 - <10
4-Melhyi-2-Pentanone (MIBK) 108-10-1 NA <10 <10 . <10 <10 <10 <10 <10 <10
Acelone 67-64-1 NA 120 <10 <10 <10 <10 22 <10 <10
Benzene R 71-43-2 " <10 <10 <10 <10 <10 <10 <10 . <10
Bromodichloromethane 75-27-4 22 <10 <10 <10 <10 <10 <10 <10 <10
Bromoform 75-25-2 360 <10 <10 <10 <10 <10 <10 <10 <10
Bromomethane 74-83-9 NA ‘ <10 <10 <10 <10 <10 - <10 <10 ©<10
Carbon Disulfide 75-15-0 NA <10 <10 <10 <10 <10 <10 <10 <10 -
Carbon tetrachloride i 56-23-5 6.31 <10 <10 <10 <10 <10 <10 <10 <10
Chlorobenzene : 108-90-7 21000 <10 <10 <10 <10 <10 <10 <10 <10
Chloroethane 75-00-3 NA <10 <10 <10 <10 <10 <10 <10 <10
Chioroform 67-66-3 470 <10 <10 <10 <10 <10 <10 <10 <10
Chloromelhane 74-87-3 NA <10 <10 ’ <10 <10’ <10 <10 <10 <10
cis-1,3-Dichioropropene - 10061-01-5 NA <10. <10 <10 <10 <10 <10 <10 <10
Dibromochloromethane 124-48-1 NA <10 <10 <10 <10 <10 <10 <10 ’ <10
Elhylbenzene 100-41-4 27900 <10 <10 <10 <10 <10 <10 <10 <10
Methyiene chloride 75-09-2 1600 <10 <10 <10 <10 <10 <10 <10 . <10
Slyrene 100-42-5 NA <10 <10 <10 <10 <10 <10 <10 <10
Telrachloroethene 127-18-4 4.29 <10 <10 <10 <10 <10 <10 <10 | <10
Toluene 108-88-3 200000 <10 <10 <10 <10 <10 <10 <10 ’ <10
total 1,2-Dichloroethene 540-59-0 NA <10 <10 <10 <10 <10 <{0 <10 <10
Total Xylenes 1330-20-7 NA <10 <10 <10 <10 <10 <10 <10 <10
trans-1,3-Dichioropropene 10061-02-6 NA <10 <10 <10 <10 <10 <10 <10 <10
Trichloroethene 79-01-6 81 <10 <10 <10 <10 <10 <i0 <10 <10
Vinyl chloride 75-01-4 525 <10 <10 - <10 <10 <10 <10 <10 <10

Nole: NA = not available f{or this parameter
Data Quatifiers: J = detecled below deteclion limit, B = detected in method Blank, K = reporied concentration is proportional to dilution factor and may be exaggerated.
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998  SK sarvices (East).L.C.

Y .
safelHieen Laboratory : SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Field/General Chemistry Units . See Below
NJ Class SE-2 Well Location
Parameter Name CAS# SMOCEOT ils  MW-108 MW-109  MWI10 MW-12  MW-116 MW-117  MW-118 | MW-118 MW-120
Alkalinity, Total NA ug/t as CaCO3 1800000 170000 560000 170000 260000 530000 810000 270000 280000
Carbon Dioxide NA . mg/L 1600 120 896 481 1460 696 1440 499 . 600
Chioride 16887-00-6 NA mgit . <3200M 300 2000 1800 400 590 500 8800 8300
Cyanide, Free | 57-12-5 1 ug/l <10 <10 <19 10 <10 <10 <10 <10 <10
Cyanide, Total 57-12-5 1 ug/t <10 . <10 10 300 30 43 45 a5 <10
Dissolved Oxygen (DO) NA mg/L 0.1 4.23 1.1 247 14.02 7.59° 13.66* 1.2 7.2
tron (Ferrous) ) 15438-31-0 NA mg/L <25 15 347 48.4 415 . 0.15 3 16.2 302
Methane 74-82-8 NA mg/L. 175 5.64 9.52 1.94 6.73 157 6.28 o 1.25 329
Nitrogen, Nitrate 14797-55-8 NA ug/l <1000 <100 130 . <100 <100 <100 <100 <100 340
Nitrogen, Nitrite 14797-65-0 NA mg/L <M <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0 05
Nitrogen, Nitrite and Nitrate NA mg/l <0.05 <0.05 .0.13 <0.05 0.061 <0.05 <005 <0.05 034
Oxidation Reduclion Potential NA mvV -394 5 7.2 -79.7 -20.5 -78.1 -63.6 -34.8 -175.2 -235.1
pH NA su 8.74 6.07 6.62 6.2 6.56 6.95 6.42 69 621
Specific Conductivily NA uS 8.9 1.3 7 7 2 3.2 34 © 268 247
Sulfate 14808-79-8 NA ugit 11000 3200 3800 220000 67000 <1000 32000 -~ 1100000 1000000
Temperalure NA degree C 13.51 12.2 13.28 11.9 12.13 138 13.3 -15.6 101
Turbidity . NA NTU 1913 1.9 59.7 7.7 8.3 1273+ 24.2 29.6 1.4

Note: NA = not available fof this parameter. * = DO sensor problems, readings may not be accurate. + = Turbidily sensor problems, readings may not be accurate.
Daia Qualitiers: M = duplicale precision not mel,

03-11-1999 ' Page 1 of 10
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998 5K Services (Eastl.L.C.

Saltl HIEen. Laboratory : SK(ENCOTEC) Matrix : Groundwater

CTT T T Parameter Type : Field/General Chemistry Units . See Below

NJ Class SE-2 Well Location

Parameter Name CAs # SMACLI e MW:121  MW-122 MW-123  MW-124  MW-129  MW-130 P24 P-25A  MW-105
Alkalinily, Total NA ug/L as CaCO3 60000 150000 260000 560000 380000 350000 780000 260000 230000
Carbon Dioxide NA mg/L 220 384 283 1060 668 650 994 310 348
Chloride 16887-00-6 NA mg/L 1200 2200 2100 670 260 780 330 - 60. 620
Cyanide, Free 57.12.5 1 ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Cyanide, Total 57-12-5 1 ug/L . <10 <10 200 28 51 57 150 17 19
Dissolved Oxygen (DO) NA mg/L 272 0.68 2.6 1.26 0.47 15.41° 1.26 355" 4
lron (Ferrous) 15438-31-0 NA mg/L 344 425 358 <01 5.98 66.7 <0.5 1.32 9.56
Methane 74-82-8 NA mg/l .0,147 . 0.279 0.68 157 7.4 8.4 9.5 0.545 1.56
Nitrogen, Nitrate 14797.55-8 NA ug/L <100 <100 <100 <100 <100 <100 <200 <100 ©<100
Nitrogen, Nilrite 14797-65-0 NA mg/l <0.05 <0.05 <0.05 ) <0.05 <0.05 <0.05 <0.05M <0.05 <0.05
Nilrogen, Nilrite and Nitrate NA mg/L <0.05 0.085 <0.05 <0.05 <0.05 <0.05 0.077 <0.05 <0.05
Oxidation Reduclion Patential NA mv 107.1 171 -35.1 -72.1 -62.3 -63.4 -310.3 -25.9 -376
pH NA SV 561 6.22 6.43 6.89 6.71 6.57 6.74 6.62 643
Specific Conduclivily NA us 43 82 85 58 1.7 37 28 0.824 28
Sulfale 14808-79-8 NA ug/L 84000 560000 300000 69000 2100 2400 55000 57000 220000
Temperalure NA degree C 13.7 12.2 12.57 14.01 153 136 85 13.5 14.7
Turbidity . ' NA NTU 186.5 416+ 2205 386+ 1251.4+ 2.6 255 X 0 0.
Note: NA = not available for this parameter. * = DO sensor problems, readings may not be accurate. + = Turbidity sensor problems, readings may nol be accurate
Data Qualifiers: M = duplicale precision not met. !
03-11-1999 : . Page 2 of 10
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TABLE 3-5. Summary of Shallow Zone

Monitoring Wells, 4th Quarter 1998

SK Servicas {East], L .'l: .

SHEIHIEED. Laboratory SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Metals, Total Units ug/L
"NJ Class SE-2 Well Location )

Parameler Name CAs # SWaE (el MW-108.  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
Aluminum 7429-90-5 NA 3400 <200 460 <200 <200 <200 <200 330 <200
Antimony 7440-36-0 4300 <60 <60H <60 <60 <60 <60 <60 <60 <60
Arsenic 7440-38-2 0.136 <10 <10 15 14 <10 <10 1 46 33
Barium 7440-39-3 NA <200 280 940 630 460 540 520 430 <200
Beryllium 7440-41-7 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 NA <5 <5 <5 8 6.6 <5 <5 <§ <5
Calcium 7440-70-2 NA 5400 64000 110000 120000 71000 120000 110000 . B0COO 210000
Chromium 7440-47-3 3230 1900 <i0 12 34 <10 <10 <10 <10 48
Cobalt 7440-48-4 ‘NA <50 <20 <50 <50 <50 <50 <50 <50 <50
Copper 7440-50-8 NA <25 <25 32 46 35 <25 <25 <25 <25
lron 7439-83-6 NA 270 27000 45000 71000 66000 21000 41000 800 2400
Lead .7439-92-1 NA 5.1 3.2 13 . 37 <3 <3 4 36 - <3
Magnesium 7439~95~;4 NA 16000 24000 120000 27000 35000 52000 54000 33000 550000
Manganese 7439-96-5 160 40 2800 740 2200 1300 450 3300 1000 380
Mercury 7439.97-6 0.146 - 0.35 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Nickel 7440-02-0 3300 44 <40 <40 <40 <40 <40 <40 <40 <40
Potassium 7440-09-7 NA 35000 6000 63000 140000 11000 26000 20000 7000 170000
Selenium 7782-49.2 NA <5 <5 T <5 <5 <5 <5 <5 <5 <5
Silver 7440-22-4 NA <10 <10 <10 - <10 <10 <10 <10 . <10 <10
Sodium 7440-23-5 NA 1500000 150000 1200000 1200000 240000 370006 470000 420000 4500000
Thallium © 7440-28-0 6.22 <10 <10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA 590 <50 <50 <50 <50 <50 <50 <50 <50
Zing 7440-66-6 NA 61 22 49 <20 <20 <20 <20 3N <200M
Note: NA = nol available for this parameler

Data Qualfiers: M = deplicale precision not met. .
03-11-1999 Page 30110
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998

SK Services (Fastl.L .C.

sdlegeen. Laboratory SK(ENCOTEC) Matrix . Groundwater

" Parameter Type : Metals, Total ug/L

NJ Class SE-2 Well Location

Parameter Name CAg # Swackel) MW-121  MW-122  MW-123  MW-124  MW-129  MW-130 P-24 P-25A  MW-105
Aluminum 7429-90-5 NA <200 <200 <200 <200 <200 <200 <200 <200 <200
Antimony 7440-36-0 4300 <60 <60 <60 <60 <60 <60 <60 60 <60
Arsenic 7440-38-2 0.136 53 13 1 14 <10 <10 <10 . <10 240
Barium 7440-39-3 NA 210 <200 290 <200 <200 760 <200 <200 <200
Beryllium 7440-41-7 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 NA <5 <5 <5 <5 <5 8.3 <5 <5 <5
Calcium 7440-70-2 NA 65000 110000 150000 110000 140000 95000 180000 68000 . 160000
Chromium 7440-47-3 3230 13 <10 24 <10 <10 v <10 <10 <10 <10
Cobatt 7440-48-4 NA <50 <50 <50 <50 <50 <50 <50 <50 <20
_Copper 7440.50-8 NA - <25 31 32 <25 <25 54 <25 <25 <25
Iron 74398.89-6 NA 20000 51000 51000 13000 24000 85000 1000 3400 . © 18000
Lead 7439-92-1 NA 16 63 4.4 <3 <3 <3 <3 <3 . <3
Magnesium 7439.95-4 NA 739000 100000 130000 58000 27000 48000 60000 30000 4 2(_)00
Manganese 7439-96-5 100 470 2700 1600 390 820 1100 260 670 . 450
Mercury 7439-97-6 0.146 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.24 <0.2 <0.2
Nickel 7440-02-0 3900 <40 <40 <40 <40 <40 <40 <40 <40 ) . <40
Polassium 7440-09.7 NA 29000 130000 76000 36000 17000 25000 16000 11000 28000
Selenium 7782-49-2 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 7440-22-4 NA <10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 7440-23-5 NA 600000 1300000 1100000 420000 110000 440000 240000 39000 350000
Thallium 7440-28-0 6.22 <10 <10 <10 <10 <10 <10 <10 <10 - <10
Vanadium 7440-62-2 NA <50 <50 <50 <50 <50 <50 <20 <50 <50
Zinc 7440-66-6 NA 34 46 25 <20 <20 24 «20 <20 <20
Notle: NA = nol available for this parameter
Data Qualifiers: M = duplicaie prescision ngt mel.
03-11-1999 Page 4 of 10
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998 Sk Services lEasU.l.‘L‘_.

sajﬂluhlesn ‘ _ Laboratory : SK(ENCOTECQC) Matrix . Groundwater
Parameter Type : Organic, Semi-Volatile Units ug/L
NJ Class SE-2 Well Location

Parameter Name CAS # SWaClal) MW-108  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
1,2,4-Trichlorobenzene 120-82-1 113 <200 <10 <10 <10 <50 <10 <10 <200 <10
1.2-Dichlorobenzene 95-50-1 16500 <200 <10 <10 <10 <50 <10 <10 <200 <10
1,3-Dichlorobenzene 541-73-1 22200 <200 <10 <10 <10 <50 <10 <10 <200 <10
1.4-Dichlorobenzene 106-46-7 3159 400 20 <10 <{0 <50 <10 <10 <200 <10 .
2,4 ,5-Trichiorophenol 95-95-4 9790 <500 <25 <25 <25 <120 <25 <25 <500 <25
2.4,6-Trichlorophenol 88-06-2 6.51 . <200 <10 <10 <10 <50 <10 <10 <200 <10
2,4-Dichlorophenol 120-83-2 794 <200 <10 <10 <10 <50 <10 <10 <200 <10
2.4-Dimethylphenol 105-67-9 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
2.4-Dinitrophenol 51-28-5 14000 <500 <25 <25 <25 <120 <25 <25 <500 <25
2.4-Dinitrotoluene 121-14-2 9.1 <200 <10 <10 <10 <50 <10 <10 <200 <10
2.6-Dinitrotoluene 606:20-2 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
2~Ch|ororiaphlhalene 91-58-7 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
2-Chlorophenot 95-57-8 402 <200 <10 <10 <10 <50 <10 <10 <200 <10
2-Methylnaphthalene 91-57-6 NA - <200 <10 <10 <10 <50 <10 <10 <200 <10
2-Methyiphenol 95-48-7 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
2-Nitroaniline 88-74-4 NA <500 <25 <25 <25 <120 <25 <25 <500 <25
2-Nitrophenol 88-75-5 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
3,3'-Dichlorobenzidine 91-94-1 0.0767 <200 <10 <10 <10 <50 <10 <10 <200 <10
3-Nitroaniline 99-09-2 NA <500 <25 <25 <25 <120 <25 <25 .~ <500 <25
4,6-Dinilro-2-methylphenol 534-52-1 765 <500 <25 <25 <25 <120 <25 <25 <500 <25
4-Bromophenyl phenyl ether 101-55-3 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
4-Chloro-3-Methytphenot 59-50-7 NA <200 <10 <10 <10 <50 <i0 <10 <200 <10
4-Chloroaniline 106-47-8 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
4-Chloropheny! phenyl elher 7005-72-3 NA <200 <10 <10 <10 <50 <10 <10 1<200 <10
4-Methylpheno! 106-44-5 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
4-Nitroaniline 100-01-6 NA <500 <25 <25 <25 <120 <25 <25 <500 <25
4-Nitrophenol 100-02-7 NA <500 <25 <25 <25 <120 <25 <25 <500 <25
Acenaphthene 83-32-9 NA <200 <10 24 <10 130 <10 " <200 <10
Acenaphthylene 208-96-8 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
Anthracene 120-12-7 108000 <200 <10 <10 <10 <50 <10 <10 <200 <10
Benzo(a)Anthracene 56-55-3 0.031 <200 <10 <10 <10 <50 <10 <10 <200 <10
Benzo(a)Pyrene 50-32-8 0.031 " <200 <10 <10 <10 <50 <10 <10 <200 <10
Benzo(b)Fluoranthene 205-99-2 NA <200 <10 <10 <10 <50 <10 <10 <200 ce10
Benzo(g.h.i)perylene 191.24-2 NA <200 <10 <10 <10 " <50 <10 <10 <200 <10
Benzo(k)Fluoranthene 207-08-9 0.031 <200 <10 <10 <10 <50 <10 <10 <200 <10
Note: NA-= not available for this parameter .

Dala Qualifiers: J = detected below detection limit, B = detecled in method Blank, K = reported concenlration is proportional fo dilution factor and may be exaggeraled.
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. NJ Class SE-2 ) Well Location
Wi ug/L

Parameter Name CAs # Swactel) MW-108  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
Bis(2-Chloroelhoxy)}Methane 111-91-1 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
Bis(2-Chioroethyl) Ether _ 111-44.4 14 <200 - <10 <10 <10 <50 | <10 <10 <200 <10
Bis(2-Chloroisopropyl) Ether 108-60-1 170000 <200 <10 <10 <10 <50 <10 <10 <200 <10
Bis(2-Ethylhexyl) Phlhalale 117-81-7 592 <200 <10 <10 <10 <50 <10 <10 <200 <10
Butyl Benzyl Phihalate 85-68-7 416 <200 <10 <10 <10 <50 <10 <10 <200 <10
Carbazole 86.74-8 NA <200 <10 <10 <10 470 <10 14 <200 <10
Chrysene 218-01-9 - 0.031 <200 <10 <10 <10 <50 <10 <10 <200 <10
Di-N-Butyl phthalate 84-74-2 15700 <200 <10 <10 <10 <50 <10 <10 <200 <10
Oi-N-Ociyl phihalate 117-84.0 NA <200 <10 <10 <10 <50 <10 <i0 <200 <10
Dibenz(a,h)anthracene 53-70-3 0.0314 <200 <10 <10 <10 <50 <10 <10 <200 <10
Dibenzofuran 132-64.9 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
Diethyi ph|haiale 84-66-2 111000 <200 <10 <10 <10 <50 <10 <10 <200 <19
Dimelhyl phthalale 131-11-3 2900000 <200 <10 <10 <10 <50 <10 <10 <200 <10
Fluoranthene . 206-44-0 393 <200 -‘<10 <10 <10 <50 <10 <10 <200 <10
Fluorene 86-73-7 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
Hexachlorobenzene 118-74-1 0.000775 <200 <10 - <10 <10 <50 <10 <10 . <200 <10
Hexachlorobutadiene 87-68-3 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
Hexachlorocyclopentadiene 77-47-4 17000 <200 <10 <10 <10 <50 <10 <10 <200 <10
Hexachloroelhane 67-72-1 12.4 <200 <10 <10 <10 <50 <10 <10 <200 <10
Indeno(1,2,3-c.d)pyrene 193-39-5 0.031 <200 <10 <10 <10 <50 <10 <10 <200 <10
Isophorone 78-59-1 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
N-Nilroso-di-N-propylamine 621-64-7 NA <200 <10 <10 <10 <50 <10 <10 <200 <10
N-Nilrosodiphenylamine 86-30-6 16.2 <200 <10 <10 <10 <50 <10 <10 <200 <10
Naphthalene 91-20-3 NA 1700 <10 <10 <10 <50 <10 <10 790 <10
Nitrobenzene 98-95-3 1900 <200 <10 <10 <10 <50 <10 <10 <200 - <10
Pentachlorophenol 87-86-5 8.2 <500 <25 <25 <25 <120 <25 <25 <500 <25
Phenanthrene 85-01-8 NA <200 <10 <10 <10 <50 <10 14 <200 " 10
Pheno! 108-95-2 4600000 <200 <10 <10 <10 <50 <10 <10 - <200 <10
Pyrene 129-00-0 8970 - <200 <10 <10 <10 <50 <10 <10 <200 <10
Note: NA = not available for this parameter
Data Qualifiers: J = detected below deteclion limil, B = detecled in method Blank. K = reporied concenlration is proportional lo dilution facior and may be exaggerated.
03-11-1999 Page 6 of 10
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998

SK Services [East), L .C .

SaletHIGEN . Laboratory : SK(ENCOTEC) Matrix Groundwater
" Parameter Type : Volatile, Semi-volatile Units ug/L
NJ Class SE-2 Well Location

Parameter Name CAS # Swacit) MW-121  MW-122  MW-123  MW-124  MW-120  MW-130 P-24 P-25A MW-102
1,2.4-Trichlorobenzene 120-82-1 13 <200 <10 <10 <1000 <10 <10 <100 <10 <10
1,2-Dichlorobenzene 95-50-1 16500 <200 <10 <30 <1000 <10 <10 <100 <10 <10 -
1,3-Dichlorobenzene 541-73-1 22200 <200 <10 <10 <1000 <10 <10 <100 <10 <10
1.4-Dichiorobenzene 106-46-7 3159 <200 <10 <10 <1000 <10 <10 <100 <10 <10
2,4,5-Trichlorophenol 95-95-4 9790 <500 <25 <25 <2500 <25 <25 <250 <25 . <25
2.4.6-Trichlorophenol 88-06-2 6.53 <200 <10 <10 <1000 <10 <10 <100 <10 <10
2.4-Dichlorophenaol 120-83-2 794 <200 <10 <10 <1000 <10 <10 <100 <10 <10
2.4-Oimethylphenol 105-67-9 NA <200 <10 <10 2900 <10 <10 <100 <10 <10
2.4-Dinitrophenal 51.28-5 14000 <500 <25 <25 <2500 <25 <25 <250 <25 <25
2,4-Dinitrololuene 121-14-2 9.1 <200 <10 <10 <1000 <10 <10 <100 <10 <10
2,6-Dinilro(oluene 606-20-2 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
2-Chiloronaphthalene 91-58.7 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
2-Chiorophenol g§5.57-8 402 <200 <10 <10 <1000 <10 <10 <100 <10 <10
2-Methyinaphthalene 91-57-6 NA <200 <10 <10 <1000 <10 <{0 <100 <10 <10
2-Methyiphenol 95-48-7 NA <200 <10 <10 1500 <10 <10 <100 <10 <10
2-Nitroaniline 88-74-4 . NA <500 <25 <25 <2500 <25 <25 <250 <25 <25
2-Nitrophenot 88-75-5 NA <200 <10 <10 <1000 <10 <i0 <100 <10 <10
3,3"-Dichlorobenzidine 91-94-1 0.0767 <200 <10 <10 <1000 <10 <10 <100 <10 <10
3-Nitroaniline 99-09-2 NA <500 <25 <25 <2500 <25 <25 <250 <25 <25
4,6-Dinitro-2-methylphenot 534-52-1 765 <500 <25 <25 <2500 <25 <25 <250 <25 <25
4-Bromophenyl phenyl ether 101-55-3 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
4.Chloro-3-Methytphenol 59-50-7 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
4-Chloroaniline 106-47-8 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
4-Chlorophenyl phenyl ether 7005-72-3 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
4-Methylphenol 106-44-5 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
4-Nitroaniline 100-01-6 NA <500 <25 <25 <2500 <25 <25 <250 <25 <25
4-Nitrophenol 100-02-7 NA <500 <25 <25 <2500 <25 <25 <250 <25 <25
Acenaphthene 83-32-9 . NA <200 <10 <10 <1000 <10 13 <100 <10 <10
Acenaphihylene 208-96-8. NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Anthracene 120-12-7 108000 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Benzo(a)Anihracene 56-55-3 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Benzo{a)Pyrene 50-32-8 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
8enzo(b)Fluoranthene 205-99-2 NA <200 <0 <10 <1000 <10 <10 <100 <10 <10
Benzo(g.h.i)perylene 191-24-2 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10.
Benzo(k)Fluoranthene 207-08-9 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Note: NA = nol available lor this parameter

Data Qualifiers: J = detecled below detection limil. B = detected in melhod Biank, K = teported concentration 1s proportional lo dilution faclor and may be exaggeraled
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NJ Class SE-2 Well Location
Parameter Name CAS # SWaclou MW-121  MW-122  MW-123  MW-124  MW-129  MW-130 p.24 P25A  MW-102
Bis(2-Chloroelhoxy)Methane 111-91-1 NA <200 <10 <10 <1000 <10 <10 <100 <10 ‘ <10
Bis(2-Chloroethyf) Ether  111-44-4 14 ) <200 <10 <10 <1000 <10 <10 <100 <10 <10
Bis(2-Chloroisopropy!) Elher -~ '108:60:1 “*~170000 = <200 <10 <10 <1000 <10 <10 <100 <10 <10
Bis(2-Ethylhexyl) Phlhalate 117-81-7 5.92 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Butyl Benzyt Phthalale 85-68-7 416 <200 - <10 <10 <1000 <10 <10 <100 <10 <10
Carbazole 86-74-8 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Chrysene 218-01-9 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Di-N-Buty! phthalate 84-74-2 15700 <200 t <10 <1000 <10 <10 <100 <10 <10
Di-N-Octyl phthatate 117-84.0 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Dibenz(a.h)anthracene 53-70-3 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Dibenzofuran 132-64-9 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Diethyl phihalate 84-66-2 111000 <200 <10 . <10 <1000 <10 <10 <100 <10 <10
Dimethyl phihalate . 131-11-3 2900000 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Fluoranthene 206-44-0 393 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Fiuorene 86-73-7 NA <200 <10 <10 <1000 <1C <10 <100 <10 <10
Hexachlorobenzene 118-74-1  0.,000775 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Hexachlarobutadiene 87-68-3 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Hexachlorocyclopentadiene 77-47-4 17000 . <200 <10 <10 <1000 <10 <10 <100 <10 <10
Hexachloroethane 67-72-1 124 <200 <10 <10 <1000 <10 <10 <100 - <10 <10
Indeno(1,2,3-c.d)pyrene 193-39-5 0.031 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Isophorone 78-59-1 NA <200 <i0 <10 <1000 <10 <10 <100 <10 <10
N-Nitroso-di-N-propylamine 621-64-7 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
N-Nitrosodiphenylamine 86-30-6 16.2 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Naphlhalene 91-20-3 NA 910 <10 <10 8100 <10 <10 910 <10 <10
Nitrobenzene 98-95-3 1900 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Pentachlorophenol 87-86-5 8.2 <500 <25 <25 <2500 <25 <25 <250 <25 <25
Phenanthrene 85-01-8 NA <200 <10 <10 <1000 <10 <10 <100 <10 <10
Phenol 108-95-2 4600000 <200 <10 <10 <1060 <10 <10 <100 <10 <10
P.yrene 129-00-0 8970 <200 <10 <10 <1000 <10 <10 <100 <10 <10
Note: NA = not available for this parameter )
Data Quaiifiers: J = delecled below deteclion limil, B = detected in method Blank, K = reported concentration is proportional to ditulion factor and may be exaggerated
03-11-1999 Page 8 of 10.
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998 S Sefvlceslfastl.l.c.

salbyHeen Laboratory . SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Organic, Volatile Units o ug/L
NJ Class SE-2 Weli Location

Parameter Name - CAs# Swacteb MW-108  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
1,1,1-Trichloroelhane 71-55-6 NA <10 <12 <10 <10 <10 <10 <10 <i0 <10
1.1.2,2-Telrachloroethane 79-34-5 NA <10 <12 <10 <10 <10 <10 <10 <10 "<
1.1,2-Trichloroethane 79-00-5 NA <10 <12 <10 <10 <10 <10 <10 .o=<10 <10
1,1-Dichloroethane 75.34.3 NA ) <10 <12 <10 <10 <10 <10 <10 <10 <10
1.1-Dichloroethene 75-35-4 NA <10 <12 <10 <10 <10 <10 <10 o<1 <10
1.2-Dichloroelhane 107-06-2 99 <10 : <12 <10 <10 <10 <10 <10 <10 <10
1.2-Dichloropropane : 78-87-5 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
2-Butanone (MEK) 78-93-3 NA <10 <25 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 591.78-6 NA <10 <25 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-Pentanone (MIBK) 108-10-1 NA <10 <25 <10 <10 <10 <10 <10 <10 <10
Acelone 67-64-1 NA " <0 <25 <10 <10 <10 <10 14 <10 ) <10
Benzene 71-43-2 M 12 50 <10 . <10 <10 <10 <10 <10 <10
Bromodichloromethane - 75-27-4 22 <10 <12 <10 <10 <10 <i0 <10 ’ <10 <10
Bromolorm ' 75-25-2 360 <10 <12 <10 <10 <10 <10 <10 <10 -<10
Bromomethane 74-83-9 NA . <10 <12 <10 <10 <10 <10 <10 <10 <10
Carbon Disulfide 75-15-0 NA <10 <12 <10 <10 <10 <10 <10 . <10 <10
Carbon letrachloride 56-23-5 6.31 <10 <12 <10 <10 <10 <10 <10 <10 <10 .
Chlorobeniéne 108-90-7° 21000 49 350 <10 <10 <10 <10 <10 <10 <10
Chioroethane 75-00-3 NA <10 <12 <10 <10 ©o<10 <10 <10 <10 <10
Chtoroform 67-66-3 470 <10 <12 <10 <10 <10 <10 <10 <10’ <10
Chioromethane 74-87-3 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
cis-1,3-Dichloropropene 10061-01-5 NA . <10 <12 <10 <10 <10 <10 <10 <10 <10
Oibromochloromethane 124-48-1 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
Elhylbenzene 100-41.4 27900 <10 . <12 <10 <10 <10 <10 <10 <10 - <10
Methylene chloride 75.09-2 1600 <10 13K <10 <10 <10 <10 <10 . <10 <10
Styrene 100-42-5 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
Tetrachloroelhene 127-18-4 4.29 <10 <12 <10 <10 <10 <10 <10 <10 <10
Toluene 108-88.3 200000 <10 <12 <10 <10 <10 <10 <10 T <10 <10
totat 1,2-Dichloroethene 540-59-0 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
Total Xylenes 1330-20-7 NA <10 <12 <10 <10 <10 <10 <10 <10 <10
trans-1,3-Dichloropropene 10061-02-6 NA <10 <12 <10 <10 <10 <10 <10 <10 . <t
Trichloroethene 79-01-6 81 <10 <12 <10 <10 <10 <10 <10 <10 <i0
Viny! chloride 75-01-4 525 <10 <12 <10 . <10 <10 <10 <10 <10 =10 -

Nole: NA = not available for this parameler .
Dala Qualiliers: J = detecled below deteclion iimit, B = delected in method Blank, K = reported concentration is proportional to ditlution factor and may be exaggerated.
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 4th Quarter 1998  $K Services (Fast].L.C.

slHeen Laboratory ~: SK(ENCOTEC) Matrix  : Groundwater
Parameter Type : Organic, Volatile Units D ug/L
NJ Class SE-2 ‘ Well Location

Parameter Name CAs # Swoc kel MW-121  MW-122  MW-123  MW-124  MW-120  MW-130  P-24 P-25A  MW-105
1,1,1-Trichloroethane 71-55-6 NA ) <10 <10 <10 <100 <10 <10 <25 <10 <10
1.1,2.2-Tetrachloroethane 79-34-5 NA <10 <10 <10 <100 <10 <10 <25 ' <10 <10
1.1.2-Trichloroethane 79-00-5 NA <10 <10 <10 <100 <10 <10 <25 <10 <10
1.1-Dichloroethane 75-34-3 NA <10 <10 <10 <100 <10 <10 <25 <10 <10
1.1-Dichloroethene 75-35-4 NA <10 <10 <10 <100 <10 <10 <25 <10 ’ <10
1,2-Dichloroethane 107-06-2 99 <10 <10 <10 <100 <10 <10 <25 <10 <10
1,2-Dichioropropane 78-87-5 NA . <10 . <10 <10 <100 <10 <10 <25 <10 <10
2-Butanone (MEK) 78-93-3 NA <10 <10 <10 <200 <10 <10 <50 <10 <10
2-Hexanone 591-78-6 NA <10 <10 <10 <200 <10° <10 <50 <10 <10
4-Methyi-2-Pentanone (MIBK) 108-10-1 NA <10 <10 <10 <200 <10 <10 <50 <10 <10
Acelone 67-64-1 NA <10 <10 <10 430 <10 <10 <50 <10 <10
Benzene 71-43.2 71 <10 <10 <10 2900 <10 <10 940 <10 <10
Bromodichloromethane 75-27-4 22 <10 <10 <10 <100 ) <10 <10 <25 <10 <10
Bromoform 75-25-2 360 <10 <10 <10 <100 <10 <10 <25 X <10 ) <10
Bromomethane 74-83-9 NA <10 <10 <10 <100 <10 <10 <25 - <10 <10
Carbon Disulfide 75-15-0 NA <10 <10 <10 <100 <10 <10 <25 <10 <10
Carbon letrachloride 56-23-5 6.31 » <10 <10 <10 <100 <10 <10 <25 <10 <10
Chlorobenzene 108-90-7 21000 <10 <10 <10 <100 <10 <10 <25 <10 <10
Chloroethane 75-00-3 NA <10 <10 <10 <100 <10 <10 <25 <10 <10
Chloroform ' €67-66-3 470 . <10 <10 <10 ) <100 <10 <10 <25 <10 <10
Chloromethane . | 74-87-3 NA <10 <10 <10 <100 <10 <10 <25 <10 <10
cis-1,3-Dichloropropene 10061-01-5 NA | <10 <10 <10 <100 <10 <10 <25 . <10 <10
Dibromochioromethane 124-48-1 NA <10 <10 <10” <100 <10 <10 <25 <10 <10
Ethylbenzene 100-41-4 27900 <10 <10 <10 280 <10 <10 160 <10 <10
Methylene chloride 75-09-2 1600 <10 <10 <10 <100 <10 <10 <25 <10 <10
Styrene 100-42-5 NA <10 <10 <10 <100 <10 <10 <25 <10 <10’
Tetrachloroethene 127-18-4 4.29 <10 <10 <10 <100 <10 <10 <25 ?1_0 <10
Toluene 108-88-3 200000 <10 <10 <10 980 <10 <10 61 <10 <10
lotal 1,2-Dichloroethene 540-58-0 NA <10 <10 <10 <100 <ir <10 <25 <10 . <10
Total Xylenes 1330-20-7 NA " BT <10 610 <10 <10 110 . <10 <10
trans-1.3-Dichloropropene 10061-02-6 NA . <10 <10 <10 <100 <10 ©o«10 <25 <10 <10
Trichloroethene 79-01-6 81 <10 <10 <10 <100 <10 <10 <25 - <10 <10
Vinyl chloride 75-01-4 525 <10 <10 <10 <100 <10 <10 <25 <10 <10

Note: NA = not available for thus parameter
Data Qualifiers' J = detected below detechon mil, B = delecled in method Blank. K = reporied concentration 1s proportional to dilution factor and may be exaggeraled.
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@ Table 3-6. Comparison of Detected Parameters ~ $K Services (EastlL ..

sAlenyhizen for Shallow Zone Compliance Well MW-103..

NJ Class SE-2

Parameter Type . Parameter Name CAS # SWQC (ugrl) 1997Q3 1998Q2 199804

General Chemistry

Alkalinity, Total T NA 260,000.00
Ammonia (as N) . 7664-41-7 NA 100.00
Carbon Dioxide NA 577.000.00
Chloride 16887-00-6 NA 125.000.00 930.000.00 1,100.000.00
Cyanide, Total ~ 57-12-5 1.0 10.00 15.00
fron (Ferrous) 15438-31-0 NA 1.500.00 33,700.00
Methane 74-82-8 NA 713.13 378.00
Nitrogen. Nitrate 14797-55-8 NA 320.00
Solids. Total Dissolved NA 340.000.00 1.900.000.00
Suifate 14808-79-8 NA 220.000.00
Metals, Total
Aluminum 7429-90-5 NA 31,600.00 90.70
Anumony 7440-36-0 4.300.0 24.80
Arsenic 7440-38-2 0.136 63.20 7.15
Barium 7440-39-3 NA 665.00 453.00 270.00
Bervlium . 7440-41-7 NA 2.64 0.47
Cadmium 7440-43-9 NA ) 0.21
Calcium - 7440-70-2 NA 38.600.00 98.,800.00 130,000.00
Chromium 7440-47-3 3.230.0 108.00 0.94
~ Cobalt 7440-48-4 NA 53.60 4.03
(’ Copper 7440-50-8 NA 1,010.00
Iron 7439-89-6 NA 206.000.00 64,900.00 36,000.00
Lead 7439-92-] NA 1,400.00
Magnesium 7439-954 NA 24,700.00 46.600.00 55,000.00
Manganese 7439-96-5 100.0 1,380.00 807.00 970.00
Mercury 7439-97-6 0.146 0.99
Nickel 7440-02-0 3,900.0 125.00 2.76
Potassium 7440-09-7 NA 7.800.00 - 39,700.00 58,000.00
Selenium 7782-49-2 NA 1.50
Silver 7440-22-4 NA 0.71 .
Sodium . 7440-23-5 NA 28,600.00 420,000.00 640.000.00
Thallium - 7440-28-0 6.22 7.46
Vanadium 7440-62-2 NA 141.00
Zinc 7440-66-6 NA 781.00
Organic, Semi-
Volatile
l 2-Methylnaphthalene 91-57-6 NA 230
‘ Acenaphthene © 83-329 NA 4.40
Acenaphthylene 208-96-8 NA 0.61
Anthracene 120-12-7 108.000.0 1.60
' Benzo(a)Anthracene - 56-55-3 - 0.031 3.70
Benzo(a)Pyrene 50-32-8 0.031 2.60
Benzo(b)Fluoranthene 205-99-2 NA 5.40
Benzo(g.h,i)perylene . 191-24-2 NA 3.00
Benzo(k)Fluoranthene 207-08-9 0.031 1.70
O Bis(2-Ethylhexyl) Phthal 117-81-7 5.92 0.73
Carbazole 86-74-8 NA 0.58
Chrysene 218-01-9 0.031 3.90

Note: NA = not available for this parameter
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NJ Class SE-2

Parameter Type  Parameter Name CAS#  swocwsyy 1997Q3 1998Q2 1998Qs4
Dibenz(a,h)anthracene 53.70-3 0.031 0.84 '
Dibenzofuran 132-64-9 . NA 2.10
Fluoranthene 206-44-0 393.0 6.20
Fluorene 86-73-7 “NA 3.00
Indeno(1.2.3-c.d)pyrene 193-39-5 0.031 - 250
Naphthalene 91-20-3 NA 7.60
Phenanthrene 85-01-8 NA. 9.40 130
Pyrene - 129-00-0 8.970.0 5.40

Organic, Volatile
Acetone 67-64-1 NA 8.50 11.00
Methylene chlonde 75-09-2 1.600.0 2.00

Note: NA = not available for this parameter

03-04-1999
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Table 3-6. Comparison of Detected Parameters
for Shallow Zone Compliance Well MW-104.

SK Services (Fastl.| .C.

safery-Hieen -

Parameter Type Parameter Name CAS#. ;‘\l\(Qths(uS;;Ll) 1997Q3 19980Q4

General Chemistry A
Alkalinity, Total O NA 210.000.00
.Ammonia (as N) 7664-41-7 NA 330.00
Carbon Dioxide ' NA 172.000:00
Chloride 16887-00-6 NA 47.000.00 62.000.00
Cyanide, Total 537-12-5 1.0 14.00
Iron (Ferrous) 15438-31-0 NA 390.00 540.00
Methane 74-82-8 NA 832.34 1.510.00
Solids. Total Dissolved NA 340.000.00
Sulfae 14808-79-8 NA 170.000.00

Metals, Total
Antimony 7440-36-0 4,300.0 1.97
Calcium 7440-70-2 NA 120.000.00
Chromium 7440-47-3 3.230.0 8.91
Cobalt 7440-48-4 NA 310
Iron 7439-89-6 NA 20,100.00 3.800.00
Magnesium 7439-95-4 NA 21.000.00
Manganese 7439-96-3 100.0 190.00
Potassium 7440-09-7 NA 15.000.00
Sodium 7440-23-3 NA 180.000.00
Vanadium 7440-62-2 NA .90

Organic, Semi-

Volatile
2-Methyinaphthalene 91-57-6° NA 2.70
Acenaphthene 83-32-9 NA 5.30 12.00
Acenaphthylene 208-90-8 NA 1.30
Anthracene 120-12-7 108.000.0 1.40
Benzo(a)Anthracene 36-55-3 0.031 2.80
Benzo(a)Pyrene - 50-32-8 0.031 3.10
Benzo(b)Fluoranthene 205-99-2 NA 2.70
Benzo(g.h,i)perylene 191-24-2 NA 2.10
Benzo(k)Fluoranthene 207-08-9 0.031 0.66
Chrysene 218-01-9 0.031 ' 2.30
Fluoranthene 206-44-0 393.0 340
Fluorene 86-73-7 NA 1.20
Indeno(1.2,3-c,d)pyrene 193-39-5 0.031 1.60
Phenanthrene 85-01-8 NA 3.70
Pyrene 129-00-0 8.970.0 ) 6.20

Organic, Volatile

' - Benzene 71-43-2 71.0 1.50

Note: NA = not available for this parameter

" 03-04-1999
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Table 3-6. Comparison of Detected Parameters

sApHEe! for Shallow Zone Compliance Well MW-106.
Parameter Type Parameter Name CAS # 2*%??:5; 1997Q3 1998Q4
General Chemistry . .
Alkalinmity, Total NA 360.000.00
Ammonia {as N) . 7604-41-7 NA 9.900.00
Carbon Dioxide NA 358.000.00
Chloride 16887-00-6 NA 120,000.00 720.000.00
Cvanide. Total 57-12-5 1.0 2000 35.00
Iron (Ferrous) 15438-31-0 NA 1.400.00 5.650.00
Methane 74-82-8 NA ) 6,609.54 4.940.00
Nitrogen, Nitrate 14797-35-8 NA 120.00
Solids, Total Dissolved NA 520,000.00
Sulfate 14808-79-8 NA : 2060.000.00
Meials, Total
Aluminum 7429-90-3 NA 10,100.00
Antimony 7440-36-0 4,300.0 1.88
Arsenic 7440-38-2 0.136 27.00
Banum 7440-39-3 NA 69.70
Beryllium 7440-41-7 NA 0.73
Calcium 7440-70-2 NA 90,600.00 160.000.00
Chromium 7440-47-3 3.230.0 2310
Cobalt 7440-48-4 NA 8.43
Copper 7440-50-8 NA 48.80
iron 7439-89-6 NA 29,000.00 - 9,700.00
Lead 7439-92-1 NA 40.20
Magnesium. 7439-95-4 NA 27.400.00° 61.000.00
Manganese 7439-96-3 100.0 351.00 340.00
Mercury 7439-97-6 0.146 0.86
Nickel! 7440-02-0 3.900.0 19.70
Potassium 7440-09-7 NA 10,700.00 41.000.00
Selenium 7782-49.2 NA 1.62
Sodium 7440-23-5 NA 57,100.00 420,000.00
Vanadium 7440-62-2 NA 36.00
Zinc 7440-66-6 NA 174.00
Organic, Semi-
Volatile
4-Methylphenol 106-44-5 NA 0.65
Bis(2-Ethythexyl) Phthatat  117-81-7 5.92 1.30
Naphthalene 91-20-3 NA 1.30
Phenanthrene 85-01-8 NA 0.65
.Organic, Volatile :
Methylene chioride 75-09-2 1.600.0 6.00
Toluene 108-88-3 200,000.0 2.20
Total Xylenes 1330-20-7 NA' 1.80

Note: NA = not available for this parameter

03-04-1999

932220057
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Table 3-6. Comparison of Detected Parameters
~ for Shallow Zone Compliance Well P-19.

SK Services (Fastl,L.C.

saferylgen
' - NJ Class SE-2 '
Parameter Type Parameter Name CAS # SWQC (ug/L) 1997Q3 -1998Q4
General Chemistry T
: Alkalinity. Total NA 310.000.00
Ammonia (as N) 766441-7 NA 1.300.00 :
Carbon Dioxide NA 367.000.00 .
Chloride 16887-00-6 NA 10,000.00 96.000.00
Cyanide. Total 57-12-5 1.0 11.00
fron (Ferrous) 15438-31-0 NA 6.700.00 0.430.00
Methane 74-82-8 NA 703.56 1.480.00
Nitrogen, Nitrate 14797-35-8 NA 280.00 110.00
Nitrogen, Nitrite and Nitra NA 110.00
Solids, Total Dissolved NA 430.000.00
Sulfate 14808-79-8 NA 52,000.00 110,000.00
Merals. Total
Aluminum 7429-90-5 NA 6.920.00
Antimony 7440-36-0 4.300.0 4.74
Arsenic 7440-38-2 0.136 53.00
Barium 7440-39-3 NA 110.00
Beryllium 7440-41-7 NA 0.80
Calcium 7440-70-2 NA 77,900.00 160.000.00
Chromium 7440-47-3 3.230.0 26.60
Cobalt 7440-48-4 NA 21.40
Copper 7440-50-8 NA 290.00
Iron 7439-89-6 NA 124,000.00 21,000.00
Lead 7439-92-1 NA 312.00
Magnesium 7439-95-4 NA 30,500.00 51,000.00
Manganese 7439-96-5 100.0 411.00 540.00
Mercury 7439-97-6 0.146 1.30
Nickel 7440-02-0 3.900.0 96.50
Potassium 7440-09-7 NA 7,700.00 15,000.00
Sodium 7440-23-5 NA 39,000.00 230.000.00
Thallium 7440-28-0 6.22 6.53 :
Vanadium 7440-62-2 NA 23.60
Zinc 7440-66-6 NA 846.00 370.00
Organic, Semi-
Volatile
Anthracene 120-12-7 108.000.0 0.59
Benzo(a)Anthracene 56-53-3 0.031 3.20
Benzo(2)Pyrene 50-32-8 0.031 2.90
Benzo(b)Fluoranthene 205-99-2 NA 4.50
G Benzo(g.h.i)perylene 191-24-2 NA 1.30
Benzo(k)Fluoranthene 207-08-9 0.031 1.30
? Chrysene 218-01-9 0.031 3:20
Fluoranthene 206-44-0 393.0 4.00
Indeno(1,2,3-¢c,d)pyrene 193-39-5 0.031 1.30
Phenanthrene 85-01-8 NA 1.30
Pyrene 129-00-0 8.970.0 4.30

Note: NA = not available for this parameter

03-04-1999

932220058
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Table 3-6. Comparison of Detected Parameters SK Services [Eastl L .0

®e = for Shallow Zone Monitoring Well SWW-25.
Parameter Type Parameter Name CAS # \sixf;:’c“(usfr& 1997Q3 1998Q4
General Chemistry . .
' © Alkalinity, Total NA - “170.000.00
Ammonia (as N) 7664-41-7 NA 3.800.00 '
Carbon Dioxide ' NA 238,000.00
Chlonde 16887-00-6 NA 110,000.00 3,700.000.00
Cyanide. Total 57-12-3 1.0 130.00 24.00
lron (Ferrous) 15438-31-0 NA 4.060.00
Methane 74-82-8 NA 196.77 123.00
Nitrogen, Nitrate 14797-55-8 NA 240.00 - 450.00
Nitrogen, Nitrite and Nitra NA 450.00
Solids. Towal Dissolved NA 410,000.00
Sulfate 14808-79-8 NA 350,000.00
Metals; Total
Aluminum 7429-90-3 NA 15,700.00
Antimony . 7440-36-0 4.300.0 10.80
Arsenic 7440-38-2 0.136 66.60 23.00
Barium 7440-39-3 NA 385.00
Beryllium 7440-41-7 NA 1.13
Cadmium 7440-43-9 NA 0.13
Calcium 7440-70-2 NA 83.,100.00 160.000.00
Chromium ‘ 7440-47-3 - 3.230.0 ' 46.30 11.00
G Cobalt 7440-48-4 NA 47.80
Copper 7440-50-8 NA 676.00
Iron 7439-89-6 NA 53,300.00 7,800.00
Lead 7439-92-1 NA 344.00
Magnesium 7439-954 NA 33,500.00 36,000.00
Manganese 7439-96-5 100.0 463.00 270.00
Mercury 7439-97-6 0.146 : 0.96 ’
Nickel 7440-02-0 3.900.0 186.00 ' 130.00
Potassium 7440-09-7 NA 9.440.00 39,000.00
Selenium 7782-49-2 NA 19.30
Silver 7440-224 NA 0.41
Sodium 7440-23-5 NA 39,900.00 230,000.00
Thallium 7440-28-0 6.22 5.66
Vanpadium 7440-62-2 NA ' 73.10
. Zinc 7440-66-6 NA 288.00 58.00
Organic, Semi- '
Volatile
- Acenaphthene 83-32-9 NA 10.00
i Benzo(a)Anthracene 56-55-3 0.031 1.50
Benzo(a)Pyrene 50-32-8 0.031 1.70
Benzo(b)Fluoranthene 205-99-2 NA 2.70
Benzo(g,h.i)pcrylene- 191-24-2 NA 0.84
Benzo(k)Fluoranthene 207-08-9 0.031 0.73
Chrysene 218-01-9 0.031 1.40
Fluoranthene 206-44-0 393.0 1.80

R . Indeno(1,2,3-c,d)pyrene 193-39-5 0.031 0.85
G Pyrene 129-00-0 8,970.0 1.70

Organic, Volatile
Benzene 71-43-2 71.0 4.80

Note: NA = not available for this parameter

03-04-1999 932220059 Page 80113



Table 3-6. Comparison of Detected Parameters 3K Services (East).L.C.

Q : satnHieen for Shallow Zone Monitoring Well MW-105.
- ' NJ Class SE-2 '
Parameter Type Parameter Name CAS# SWQC (ug/L) 1997Q3 1998Q4
General Chemistry . .
' Alkalinity, Total .' NA _ 230,000.00
Ammonia (as N) . 7664-31-7 NA ©12.600.00 ‘
Carbon Dioxide : NA _ 348.000.00
Chioride ‘ 16887-00-6 NA 70,000.00 T 620,000.00
Cvanide. Total 37-12-5 1.0 40.00 19.00
Iron (Ferrous) 13438-31-0 NA v 670.00 9,560.00
Methane 74-82-8 NA 1.601.21 1.560.00°
Nitrogen, Nitrate 14797-55-8 NA 120.00
Solids, Total Dissolved NA 1,200.000.00
Suifate . 14808-79-8 NA 520,000.00 220.000.00
Metals, Total
Aluminum 7429-90-5 NA 2.420.00
Antimony 7440-36-0 4,300.0 2.58
Arsenic - 7430-38-2 0.136 675.00 240.00
Barium 7440-39-3 NA 94.40
Bervltium 7440-41-7 NA 0.26
Calcium 7440-70-2 NA 118,000.00 160.000.00
Chromium 7440-47-3 3.230.0 16.10
Cobalt 7440-48-4 NA v 2.95
Copper 7440-30-8 NA 74.00
g Iron 7439-89-6 NA 31,300.00 18.000.00
Lead 7439-92-1 NA 77.80
Magnesium 7439-95-4 NA 36,400.00 - 42,000.00
Manganese 7439-96-5 100.0 352.00 450.00
Nickel ‘ 7440-02-0  3.900.0 10.70
Potassium 7440-09-7 NA 10,000.00- 28,000.00
Selenium 7782-49-2 NA 1.94
Sodium 7440-23-5 NA 99,800.00 350.000.00
Thallium 7440-28-0 6.22 : 2.34
Vanadium 7440-62-2 NA 15.50
Zinc : 7440-66-6 NA 40.40
Organic, Semi-
Volatile .
2-Methylnaphthalene 91-57-6 NA 1.80
Fluorene 86-73-7 NA 0.67
Organic, Volatile
' Benzene 71432 71.0 14.00
totat 1,2-Dichloroethene 340-59-0 NA 4.70

Note: NA = not available for this parameter

PrOes 632220060 Pege 7o 13



Table 3-6. Comparison of Detected Parameters $K Services (East), L.C.

@* setenphieen for Shallow Zone Monitoring Well MW-108.
Parameter Type Parameter Name CAS # \Si\((')lacsx(ussu - 1997Q3 1998Q4
General Chemistry .
: : ‘ Alkalinity, Total T T NA o 1.800.000 .00
Ammoriia (as N) 7664-41-7 NA - 23.000.00
Carbon Dioxide NA ) 1.600.000.00
Chloride 16887-00-6 NA 1,900.000.00
Iron (Ferrous) 15438-31-0 NA 14,000.00
Methane 74-82-8 NA 16,337.91 17.500.00
Solids, Total Dissolved NA 3.300.000.00
Sulfate 14808-79-8 NA 11,000.00
Metals, Total
Aluminum 7429-90-5 NA 12.800.00 3.400.00
Antimony 7440-36-0 4.300.0 50.00
Barium 7440-39-3 NA 209.00
Beryllium 7440-41-7 NA 1.08
Cadmium 7440-43-9 NA 1.02
Calcium 7440-70-2 NA 27,400.00 5,400.00
Chromium 7440-47-3 3,230.0 34,400.00 1,900.00
Cobalt 7440-48-4 NA 21.40
Copper 7440-50-8 NA 138.00
Iron 7439-89-6 NA 21.600.00 270.00
Lead 7439-92-1 NA 284.00 510
Magnesiom : 7439-95-4 NA 30.600.00 16.000.00
Manganese 7439-96-5 100.0 434.00 40.00
Mercury 7439-97-6 0.146 1.90 035
Nickel 7440-02-0 3.900.0 124.00 44.00
Potassium 7440-09-7 NA 54,100.00 35.000.00
Selenium 7782-49-2 NA 4.81
Silver 7440-22-4 NA 0.50
Sodium 7440-23-5 NA 1,467,000.00 1,500,000.00
Thallium 7340-28-0 6.22 16.10
Vanadium < 7440-62-2 NA 930.00 590.00
Zine 7440-66-6 NA 666.00 61.00
Organic, Semi-
Volatile
1,4-Dichlorobenzene 106-46-7 3.159.0 180.00 400.00
2,4-Dichlorophenol 120-83-2 794.0 2.30
2,4-Dimethylphenol 105-67-9 NA 84.00
2-Methylphenol 95-48-7 NA 38.00
4-Methylphenol 106-44-5 . NA 35.00
Acenaphthene 83-32-9 NA 6.80
Naphthalene 91.20-3 NA 770.00 1,700.00
Phenol 108-95-2  4.600.000.0 19.00
Organic, Volatile
Benzene ' 71-43-2 71.0 170.00 12.00
Chlorobenzene 108-90-7 21,000.0 320.00 49.00
Toluene 108-88-3 200,000.0 . 14.00

6 ' Total Xylenes “1330-20-7 NA 24.00

Note: NA = not available for this parameter

03-04-1999° 932220061 Page 8 of 13
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Table 3-6. Comparison of Detected Parameters

for Shallow Zone quitoring Well MW-109.

5K Services [East) L 0.

safetyhigen
: '  NJ Class SE-1 -
Parameter Type Parameter Name CAS#  swocwgun 1997Q3 - 1998Q4
General Chemistry .
Alkahnity, Total NA 170.000.00
Ammonia (as N) 7664-41-7 NA 1,500.00
Carbon Dioxide NA “120.000.00
Chloride 16887-00-6 NA 410,000.00 300.000.00
Iron (Ferrous) 15438-31-0 NA 15.000.00
Methane 74-82-8 NA 1.228.51 5.640.00
Nitrogen, Nitrate 14797-55-8 NA 110.00
Solids, Total Dissolved NA 810.000.00
Sulfate 14808-79-8 NA 3.200.00
Meuals, Total
Aluminum 7429-90-5 NA 5.680.00
Arsenic 7440-38-2 0.136 2.29
Barium 7440-39-3 NA 139.00 280.00
Beryllium 7440-41-7 - NA 0.44
Calcium 7440-70-2 NA 30.400.00 64,000.00
Chromium . 7440-47-3 3.230.0 16.30
Cobalt 7440-484 NA 4.61
* Copper 7440-50-8 NA 21.40
lron 7439-89-6 NA 18,300.00 27,000.00
Lead 7439-92-1 NA 6.19 3.20
Magnesium 7439-95-4 NA 17,400.00 24,000.00
Manganese 7439-96-5 100.0 1,170.00 2,800.00
Nickel 7440-02-0 3.900.0 10.40
Potassium 7440-09-7 NA 8,150.00 6.000.00
Sodium 7440-23-5 NA 137,000.00 150,000.00
Vanadium 7440-62-2 NA 9.27
Zinc 7440-66-6 NA 37.30 © 22,00
Organic, Semi-
Volatile
1,2-Dichlorobenzene 95-50-1 16,500.0 9.20
1,3-Dichlorobenzene 541-73-) 22.200.0 9.10
1.4-Dichlorobenzene 106-46-7 3.159.0 25.00 20.00
Bis(2-Ethylhexyl) Phthalat  117-81-7 5.92 1.70
Organic, Volatile v ‘
Benzene 71-43-2 71.0 2.30 50.00
Chlorobenzene 108-90-7 21.000.0 170.00 350.00
Melh)ﬂene chloride 75-09-2 1.600.0 13.00

Note: NA = not available for this parameter

03-04-1999

932220062
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Table 3-6. Comparison of Detected Parameters
for Shallow Zone Monitoring Well MW-110.

SX Services [East) L ..

Parameter Type Parameter Name CAS# \sf\%"c’if:{, 1997Q3° 1998Q2 1998Q4
General Chemistry '
: Alkalinity, Total NA - 560.000.00
Carbon Dioxide NA 896.000.00
Chloride ' 16887-00-6  "NA  1,100,00000 1.660.000.00  2.000.000.00
Cyanide, Free 37-12-3 1.0 10.00 .
Cyanide, Total 57-12-3 .0 150.00 110.00
Iron (Ferrous) 15438-31-0 NA 34.700.00
Methane 74-82-§ NA 9.320.00
Nitrogen, Nitrate 14797-33-8 NA 120.00°
Nitrogen, Nitrite and Nit NA 130.00
Solids, Total Dissolved NA 2.300.000.00  2,900.000.00
Sulfate 14808-79-8 NA 3.800.00
Meials, Toral
Aluminum 7429-90-3 NA 1,050.00 31.70 160.00
Arsenic 7440-38-2 0.136 10.20 4.35 15.00
Barium 7440-39-3 NA 530.00 941.00 940.00
Berylium 7440-41-7 NA 0.55
Cadmium 7440-43-9 NA 0.32
Calcium 7440-70-2 NA 84,800.00 92.900.00 110.000.00
Chromium 7440-47-3 3.230.0 15.00 1.86 12.00
Cobalt 7440-48-4 NA 1.91 0.25
Copper 7440-50-8 NA 14.40 32.00
fron 7439-89-6 NA 24,000.00 25.600.00 49.000.00
Lead 7439-92-1 NA 18.80 13.00
Magnesium 7439-95-4 - NA 84,100.00 90.000.00 120.000.00
Manganese 7439-96-5 100.0 628.00 563.00 740.00
Mercury 7439-97-6 0.146 2.37
Nickel 7440-02-0 3.900.0 8.99 1.50
Potassium 7440-09-7 NA 46,400.00 92,300.00 63.000.00
Selenium * 7782-49-2 NA 2.40 )
Sodium 7440-23-5 NA 635,000.00 885.000.00 1,200.000.00
Thallium 7440-28-0 ) 6.22 443
Vanadium 7440622 NA 15.50
Zinc 7440-66-6 NA 67.10 49.00
Organic, Semi-
Volatile
2-Methyinaphthalene 91-57-6 NA 1.40°
Acenaphthene 83-32-9 NA 5.00 24.00
Acenaphthylene 208-96-8 NA 2.60 2.20
) Anthracene 120-12-7 108.000.0 1.00
f Carbazole 86-74-8 NA 7.50
Dibenzofuran 132-64-9 NA 290 1.30
Fluorene 86-73-7 NA 4.00
Naphthalene 91-20-3 NA 1.30
_ Phenanthrene 85-01-8 NA 2.20
Pyrene 129-00-0 8,970.0 0.62
Organic, Volatile ' ’
Acetone 67-64-1 NA 3.30 12.00
Benzene 71-43-2 71.0 » 6.90
Methylene chloride 75-09-2 1.600.0 2.00

Note: NA = not available for this parameter

03-04-1999

932220063
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Table 3-6. Compaﬁson of Detected Parémefers -~ $K Services (Fastl, L .C.
' sdlyHieen for Shallow Zone Monitoring Well MW-112.

NJ Class SE-2

Parameter Type  Parameter Name CAS#. swocwyny 1997Q3  1998Q2 1998Q4

General Chemuistry

Alkalimty, Total NA 170,000.00

Carbon Dioxide NA 481.000.00
Chloride ‘ 16887-00-6 NA 46.000.00 © 1,560.000.00  1.800.000.00
Cyanide, Free 57-12-5 1.0 10.00
Cyanide. Total 57-12-5 1.0 310.00 220.00 300.00
Iron (Ferrous) 15438-31-0 NA v 48,400.00
Methane 74-82-8 NA 1.940.00
Solids, Total Dissolved NA 340,000.00  2.600.000.00
Sulfate 14808-79-8 NA ) 220,000.00
Metals, Total
Aluminum . 7429-90-5 NA 2.960.00 71.00
Arsenic 7440-38-2 0.136 20.50 3.64 14.00
Barium 7440-39-3 NA 248.00 692.00 690.00
Beryllium 7440-41-7 NA 0.93
Cadmium 7440-43-9 NA 0.253 8.00
Calicium 7440-70-2 NA 23,100.00 62,400.00 120,000.00
Chromium 7440-47-3 3.230.0 10.50 110 34.00
Cobalt 7440-48-4 NA 0.81 4.80
Copper 7440-50-8 NA 14.40 46.00
o Iron 7439-89-6 NA 23.600.00 29,000.00 71.000.00
' Lead 7439-92-1 NA 20.10 370
Magnesium 7439-95-4 NA 9.050.00 18,600.00 27,000.00
Manganese 7439-96-5 100.0 411.00 734.00 2,200.00
Mercury 7439-97-6 0.146 2.98
Nickel . 7440-02-0 3.900.0 7.23 2.20
Potassium 7440-09-7 NA 11,100.00 101,000.00 140,000.00
Sodium 7440-23-5 NA 46,200.00  833,000.00 1.200,000.00
Vanadium 7440-62-2 NA 11.60
Zinc 7440-66-6 NA 25.30
Organic, Semi-
Volatile
Acenaphthene 83-32-9 NA 0.70 5.20
Benzo(b)Fluoranthene 205-99-2 NA 0.62
Buty! Benzyl Phthalate 85-68-7 . 416.0 3.00
Fluorene 86-73-7 NA 1.60
Pyrene 129-00-0 8.970.0 0.56
Organic, Volatile

Acetone 67-64-1 NA 5.40 10.00

" “Note: NA = not available for this parameter i o

03-04-1999 Page 11 of 13
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Table 3-6. Comparison of Detected Parameters K Services (East).L.C.

' | sty hicen for Shallow Zone Monitoring Well P-24,
Parameter T)‘pe Parameter Name  CAS# \si\%‘cﬁ(fx) ' 1997Q3 . 1998Q4
General Chemistry
Alkalinity, Total : . NA ) 780,000.00
Ammonia (as N) 7664-41-7 NA 19.000.00 :
Carbon Dioxide : _ NA- g 993.000.00
Chloride 16887-00-6 NA 150.000.00 330.000.00
Cyanide. Total 57-12-3 1.0 3.800.00 150.00
Iron (Ferrous) . 15438-31-0 NA 4.970.00
Methane ) 74-82-8 NA 6,075.33 T 9.300.00
Nitrogen. Nitrite and Nima NA 77.00
Solids. Total Dissolved NA 1.200,000.00
Sulfate 14808-79-8 NA 32,000.00 55,000.00
Metals, Total .
Aluminum 7429-90-5 NA 6,420.00
Antimony : 7440-36-0 4.300.0 7.91
Arsenic 7440-38-2 0.136 24.30
Barium 7440-39-3 NA 61.00
Beryliium 7440-41-7 NA 0.50
Cadmium 7440-43-9 NA 0.52
Calcium 7440-70-2 NA 153.000.00 180.000.00
Chromium 7440-47-3  3.230.0 62.50
Cobalt 7440-48-4 NA 8.72
Copper 7440-30-8 NA 669.00
' fron 7439-89-6 NA 48,900.00 1,000.00
Lead 7439-92-1 NA 178.00
Magnesium 7439-95-4 NA 62,500.00 60,000.00
Manganese 7439-96-5 100.0 809.00 260.00
Mercury 7439-97-6 0.146 2.07 0.24
Nickel 7440-02-0 3.900.0 46.70
Potassium 7440-09-7 NA 13.600.00 16.000.00
Selenium 7782-49-2 NA 8.65
Silver 7440-22-4 NA 0.47
Sodium - 7440-23-5 NA 181,000.00 240,000.00
Thallium 7440-28-0 6.22 3.27
Vanadium 7440-62-2 NA 28.50
Zinc 7440-66-6 NA 310.00
Organic, Semi-
Volatile
2.4-Dimethylphenol 105-67-9 NA 2.90
2-Methylnaphthalene 91-57-6 NA 160.00
Acenaphthene 83-32-9 NA 56.00
Acenaphthylene 208-96-8 NA 20.00
Anthracene 120-12-7 108.000.0 4.60
Benzo(a)Anthracene 56-55-3 0.031 2.90
Benzo(a)Pyrene 50-32-8 0.031 1.60
Benzo(b)Fluoranthene 205-99-2 NA 2.50
Benzo(g,h,i)perylene 191-24-2 NA 0.78
) Benzo(k)Fluoranthene 207-08-9 0.031 0.73
' ) Bis(2-Ethylhexy!) Phthalat  117-81-7 5.92 0.66
: Carbazole 86-74-8 NA 6.10
Note: NA = not available for this parameter
03-04-1999 ‘ - ) Page 12 of 13
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NJ Class SE-2

Parameter Type Parameter Name CAS#  swocweny 1997Q3 -1998Q4
Chrysene 218-01-9 0.031 . 270
Dibenzofuran 132-64-9 NA 40.00
Fluoranthene 206-44-0 393.0 . 7.80
Fluorene 86-73-7 NA 19.00
Indeno(1,2,3-c.d)pyrene 193-39-3 0.031 0.79
Naphihalene 91-20-3 NA 240.00 910.00
Phenanthrene 85-01-8 NA 15.00
Pyrene 129-00-0 8.970.0 7.40

Organic, Volatile ‘
Benzene 71-43-2 71.0 480.00 940.00
Carbon Disulfide 75-15-0 NA 83.00 25.00
Ethylbenzene 100-41-4 27.900.0 130.00 160.00
Methylene chloride 73-09-2 1.600.0 2.70 )
Toluene 108-88-3 200.000.0 20.00 61.00
Total Xylenes 1330-20-7 NA 71.00 110.00

Note: NA = not available tor this parameter

03-04-1999

932220066
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TABLE 3-7

DEEP ZONE GROUNDWATER ELEVATION DATA
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Date: 8/6/98 8/20/98 9/1/98 91R/ 1071708 10714098
TOC Elev. Depth to Water Groundwater Depth o Water Groundwater Depth 10 Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater
Welt 1D (A-msl) Rel. (R-toc) Elevation (A-msl) (1t-10¢) Elevation (fl-msl) {R-loc) flevation (fi-mxl) (R-toc) Llevation (R-misl) (N-toc) Flevation (R-msl) {N-toc) Elevation (N-mst)
Deep Tells
C-3 16.81 2 10.79 6,02 11.20 5.61 1.ty 5.62 11.09 572 10.52 6.29 10.64 617
SWW.6.5 8.38 2 6.49 4.05 4.28 4.10 4.44 394 2.99 5.39 228 610 230 6,08
SWW.7.§ 903 2 8.21 2.89 6.12 291 8.27 0.76 6.42 261 9.49 -0.46 "R96 0.07
SWw.9 9.37 2 5.62 3.5 4.40 497 4.25 512 425 512 500 4.37 4.52 4RS
W-1IR 6.68 2 1.36 532 2.53 4.15 2.29 419 1.4} 5.25 1.0R 5.60 172 4.9
W7 6.61 2 294 REYS 5.45 L6 4.08 Loy 258 4.0 4.02 2.5 441 2.80°
W-2$ 985 2 $.40 445 £28 4.60 5.32 4.5} 6y RAE) [ L s.08 4.20
w.29 12.01 2 R.28 3.73 ., 8.2 189 7.91 4.0 R.40 161 K41 3.58 7.9% 4.0
W-30R 9.48 2 Ni N} NI NI 5.08 3RO SR 1.65 S.08 R §.47 401
Wl 7.72 1. 4.86 2.86 KA 1,99 5.49 2.2} 9.58 317 10.21 2.8 10.20 2820
NOTES: 1) Surveyed by Casey & Keller, 1997

2) Surveyed by Casey & Keller, 1998
3) TOC = wip of casing

4) R-toc = fect belaw top of casing

$) fi-ms) = feet ahove mean sca level

6) NI = well was nol installed on incasurement date

7) * + approximate values - wells were refurbished: survey data forthcoming

8) Approximale refercnce value for W-31is 12,72 f-msl, beginning with the 9/18/98 mcasurement. Survey data forthcoming.
9) Monitoring wells SWW-6.5, SWW-7.5, aud SWW-9 were refurbished hefore 8/20/98 pauging event
10) Reference elevations far groundwater quality monitoring wells were raised by 0.06 feet afier November 24, due o the instailation of sampting panips

932220067




QUARTERLY GROUNDWATER MONITORING REPORT

TABLE 37
DEEP ZONE GROUNDWATER ELEVATION DATA

FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Date: 10/28/98 1179198 11/24/98 12/8198 1272298
TOC Elev. Depth 10 Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth 1o Water Groundwater
Well i} (fi-msl) Ref. (f-10c} £levation (R-msl) (N-toc) Flevation (R-msh) (A-10c) Elevation (t-msl) (ft-10¢) Elevation (fl-ms!) (N-toc) Clevation {l-msl)
Decp Wells
C3 16.81 2 10.82 5.99 10.47 6.34 10.52 6.29 10.53 628 10.52 6.29
SWW-6.5 8.38 2 2.21 6.17 217 621 1,25 7.13 2.6} 575 Mo 528
SWW.7.§ 9.03 2 8.56 0.47 6.83 2.20 8.80 0.2} 6.2 2RI 924 0.1
SWW.9 M 2 356 5.44 LAY 520 5.03 4.34 NM NM 4.09 §.28
W-13R 6.68 2 .32 5.36 1.08 5.60 230 4.44 L7 5.0 o 4.51
w17 6.61 2. 3.00 16t 387 274 4.52 215 2.79 38R 276 391
W-2§ 9.85 2 490 495 491 4.94 6.27 AN 6.51 RIT 538 - 4.53
w29 12.01 "2 8.06 395 8.27 .74 8.96 3n 8.606 41 R.OG- 4.01
W.30R 9.48 2 5.67 A8l 5.85 3.6} 6.04 3.50 5.79 38 5.75 X179
W-3i 1.72 2 9.70 T 3.02* 10.13 2.59* 10.57 221 92.57 Y. 9.40 J.ARe
1) Surveyed by Casey & Keller, 1997

NOTES:

2) Surveyed by Casey & Keller, 1998
3} 70C = 10p of casing

4} fl-toc = feet below top of casing

5) ft-msl = feet above mean sea level

6) NI = well was not installed on mcasurement dale

7) * = approximate values - wells were refurbished; survey data forthcoming

8) Approximate seference value for W-31is 12.72 fl-msl, beginning with the 9/18/98 measurement. Survey data furthcoming.

9) Monitoring wells SWW-6.5, SWW-7.5, and SWW-9 were reflurbished before 8/20/98 gauging cvent

10) Reference elevations for groundwater quality monitoting wells were raised by 0.06 feet afier Noveniber 24, duc to the instatlation of sampling pumps
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TABLE 3-8. Summary of Deep Zone Monitoring Wells, 4th Quarter 1998

SK Services (tast], L.C.

. satety-lgen. )
Laboratory . SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Field/General Chemistry -Units . See Below
Well Location
NJ Class II-A

Parameter Name CAS# Gwacwel)  Units c-3 W-13R W-17 W-25 W-29 W-30R W-31
Chloride 16887-00-6 250000 mg/l. 1v800 780 1100 5100 2400 550 800
Cyanide, Free §7-12-5 NA ugiL <10 <10 <10 <10 <10 <10 <10
Cyanide, Total 57-12.5 200 ug/L <10 15 <10 <10 t0 <10 <10
Dissolved -Oxygen (DQ) ' NA mgil 0.76 6.74 4.83 1.7 9.17° 1.6 8.82
Onxidation Reduction Potenlial NA mv 26 -24.6 86.3 -108 -66 511 139.1
pH NA SU 7.03 11.34 7.03 6.81 7.07 711 7.01
Solids, Total Dissolved 500000 mg/lL 2900 1400 1900 7000 3700 920 1500
Specific Conductivily NA usS ) 56 39 3.6 148 8 1.5 28
Temperalure NA degree C 109 124 13.45 121 144 13.97 132
Turbidity NA NTU 17421 191.3 38 1556.3 200.5 ‘5986 282

Note: NA = not available (or this parameter. * = DQ sensor problems. readings may not be accurate. + = Turbidity sensor problems, readings may nol be accurate

Dala Quatifiers: M = duplicale presicision not met.

03-11-1999
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TABLE 3-8. Summary of Deep Zone Monitoring Wells, 4th Quarter 1998

SK Services (East), L .C.

safeliHIcen. Laboratory SK(ENCOTEC) Matrix Groundwater

. Parameter Type : Metals, Total Units ug/L

. Well Location

Parameter Name CAS # Gwac (g C3 W-13R W-17 W-25 W-29 W-30R W-31
Aluminym 7429-90-5 NA 680 <200 <200 62000 2200 710 540
Anlimony 7440-36-0 20 <60 <60 <60 <60 <60 <60 <60
Arsenic 7440-38-2 8 19 <10 <10 16 11 <10 <10
Barium 7440-39-3 2000 3200 770 310 1600 2000 240 520
Beryllium 7440-44.7 20 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 4 < <5 <5 17 <5 <5 <5
Calcium 7440-70-2 NA 270000 190000 250000 2500000 346000 160000 83000
Chromium 7440-47-3 100 <10 <10 <10 <10 <10 <10 <10
Cobalt 7440-48-4 NA <50 <50 <50 66 <50 <20 <50
Copper 7440-50-8 1000 <25 <25 <25 200 <25 <25 <25
iron 7439-89-6 100 17000 <100 350 130000 6900 1100 1000
Lead 7439.92-1 10 <3 17 47 <3 31 <3 <3
Magnesium 7439.95-4 NA 360000 <5000 72000 150000 130000 17000 40000
Manganese 7439-96-5 50 880
Mercury 7439-97-6 2 <0.2 <02 <0.2 <0.2 <0.2 <02 <0.2
Nickel 7440-02-0 100 <40 <40 <40 110 <40 <40 <40
Potassium 7440-09-7 NA 38000 120000 8400 16000 20000 <5000 7500
Selenium 7782-49-2 50 <5 <5 <5 <5 <5 <5 <5
Silver 7440-22-4 NA <10 <10 <10 <10 <10 <10 <10
Sodium 7440-23-5 50000 2700000 340000 380000 1200000 940000 180000 440000
Thallium 7440-28-0 10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA <50 <50 <50 180 <50 <50 <50
Zine 7440-66-6 5000 <20 <20 <20 270 <20 <20 <20

Note: NA = nol available tor this parameler
Dala Qualifiers: M = duplicate precision not met.

03-11-1999
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TABLE 3-8. Summary of Deep Zone Monitoring Wells, 4th Quarter 1998 5K Services [Eastil.l:. .

sithhiten Laboratory . SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Organic, Semi-Volatile Units : ug/L
NS Clase 1A Well Location
ass W- -

Parameter Name CAS # gwac wat) c-3 W-13R W-17 W-25 W-29 W-30R W-31
1,2,4-Trichlorobenzene . 120-82-1 9 <10 <10 <20 <10 <10 <10 <10
1,2-Dichlorobenzene 95-50-1 600 <10 ) <10 <20 <10 <10 <10 <10
1.3-Dichlorobenzene © 541.73-% 600 <10 <10 <20 <10 <i0 <10 <10
1.4-Dichlorobenzene 106-46-7 75 <10 <10 <20 <10 <10 <10 <10
2.4,5-Trichlorophenol 95-95-4 700 <25 ’ <25 <50 <25 <25 <25 <25
2.4,6-Trichiorophenol 86-06-2 20 <10 <10 <20 <10 <10 <10 <10
2,4-Dichloropheno! 120-83-2 20 <10 <10 <20 <10 <10 <10 . <10
2.4-Oimethylphenot 105-67-9 100 <10 <10 <20 <10 <10 <10 <10
2.4-Dinitrophenot 51-28.5 40 <25 <25 <50 - <25 <25 <25 <25
2.4-Dinilrotoluene . 12%-14.2 10 ?10 <10 <20 <10 <10 <10 <10
2.6-Dinitrotoiuene 606-20-2 NA <10 <10 <20 . <10 <10 <10 <10
2-Chloronaphihalene . 91-58-7 NA <10 <10 <20 <10 <10 <i0 <10
2-Chiorophenot 95-57.8 40 <10 <10 <20 <10 <10 <10 <10
2-Melhylnaphthalene 91-57.6 * 100 <10 <10 <20 <10 <10 <1Q <10
2-Methyiphenol 95-48.7 NA <10 <10 <20 <10 <10 <10 <10
2-Nitroanitine 88-74-4 NA <25 <25 <50 <25 <25 <25 <25
2-Nitropheno! 88-75-5 NA <10 <10 <20 <10 <10 <10 <10
3.3"-Dichlorobenzidine 91-94-1 NA <10 <10 <20 <10 <10 - <10 <10
3-Nitroaniline 99-09-2 NA <25 <25 <50 <25 <25 <25 <25
4,6-Dinilro-2-melhylphenol 534-52-1 NA ' <25 <25 <50 <25 <25 <25 <25
4-Bromopheny! phenyl ether 101-55-3 NA <10 ) <10 <20 <10 <10 <10 <10
4-Chloro-3-Methyiphenol 59-50-7 NA <10 <10 <20 <10 <10 <10 <i0
4-Chloroaniline 106-47-8 NA - <10 <10 <20 <10 <10 <10 <10
4-Chiorophenyl phenyl ether 7005-72-3 NA <10 <10 <20 <10 <10 <10 <10
4-Methylphenol : 106-44-5 NA <10 : <10 <20 <10 <10 <10 <10
4-Nitroaniline 100-01-6 NA <25 <25 . <50 <25 <25 <25 <25
4-Nitropheno! 100-02.7 NA <25 <25 <50 <25 <25 <25 <25
Acenaphthene '83-32.9 400 <10 <10 <20 <10 28 <10 <10
Acenaphlhylene 208-96-8 NA <10 <10 <20. <10 <10 <10 <10
Anthracene 120-12-7 2000 <10 <10 <20- <10 <10 <10 <10
Benzo{a)Anihracene 56-55-3 NA <10 <10 <20 <10 <10 <10 <10
Benzo{a)Pyrene 50-32-8 NA <10 <10 <20 <0 <10 <10 <10
Benzo(b)Fluoranthene 205-98.-2 NA <10 <10 <20 <10 <10 <10 <10
Benzo(g.h.i)perylene 191-24-2 NA <10 <10 <20 <10 <10 . <10 <10

BenzokiF luoranthene 207-08-9 NA <10 <10 <20 <10 <10 <10 <10

Note: NA = not available for (his parameter
Data Qualifiers: J = detecled betow delection limil, B = delected in method Blank, K = reported concentration is proportionalta dilution faclor and may be exaggeraled

03-11-1999 Page 30f 5
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Weli Location

NJ Ch -
Parameter Name CAS # Gwac wot) c-3 W-13R W-17 W-25 W-29 W-30R W-31
8is(2-Chloroethaxy)Methane 111-91-1 NA <10 <10 <20 <10 <10 <10 <10
Bis(2-Chioroethyl} Ether” 1144444 NA <10 <10 <20 <10 <10 <10 <10
Bis(2-Chioroisopropyt) Elher 108-60-1 NA <10 <10 <20 <10 <10 <10 <10
Bis(2-Ethylhexyl) Phthalale 117-84-7 30 <10- <10 <20 <10 <10 <10 <10
Bulyl Benzyl Phihalate 85-68-7 100 <10 <10 <20 <10 <10 <10 <10
Carbazole 86-74-8 100 <10 <10 <20 <10 10 <10 <10
Chrysene 218-01-9 NA <10 <10 <20 <10 <10 <10 <10
Di-N-Buty! phthalate 84-74-2 NA <10 <10 <20 <10 <10 <10 <10
Di-N-Octyl phthalale 117-84-0 NA <10’ <10 <20 <10 <10 <10 <10
Dibenz{a.h)anthracene 53-70-3 NA <10 <10 <20 <10 <10 <10 <10
Dibenzoluran 132-64-9 100 <10 <10 <20 <10 16 <10 <10
Diethyl phthalale 84.66-2 NA <10 <10 <20 <10 <10 <10 <10
Dimethy! phthalate 131-11-3 NA <10 <10 <20 <10 <10 <10 <10
Fluoranthene 206-44-0 300 <10 <10 <20 <10 <10 <10 <10
Fluorene 86-73-7 300 <10 <10 <20 <10 17 <10 <10
Hexachlorobenzene 118-74-1 10 <10 <10 <20 <10 . <10 <10 <10
Hexachlorobutadiene 87-68-3 1 <10 <10 <20 <10 <10 <10 <10
Hexachlorocyclopentiadiene 77-47-4 50 <10 <10 «20 <10 <10 <10 <10
Hexachloroethane 67.721 10 <10 <10 <20 <10 <10 <10 <10
lndeno(1,2,3-c.d)pyrene 193-39-5 NA <10 <10 <20 <10 <10 <10 <10
Isophorone 78-59-1 100 <10 <10 <20 <t0 <10 <10 <10
N-Nilroso-di-N-propylamine 621-64-7 NA <10 <10 <20 <10 <10 <10 <10
N-Nitrosodiphenylamine 86-30-6 20 <10 <10 <20 <10 <10 <10 <10
Naphthalene 91-20-3 100 <10 10 <20 <10 27 <10 <10
Nitrobenzene 98-95-3 10 <10 <10 <20 <10 <10 <10 <10
Pentachiorophenol 87-86-5 1 <25 <25 <50 <25 <25 <25 <25
Phenanlhrene 85-01-8 NA <10 <10 <20 <10 <10 <10 <10
Phienol 108.95-2 4000 <tQ 21 <20 <10 <10 <10 <1q
Pyrene 129-00-0 200 <10 <10 <20 <10 <10 <10 <10

Note: NA = not availabte for this parameter
Dala Qualifiers: J = delected below detection limit, B = detected in method Blank, K = reported concentralion is proportionalto dilution factor and may be exaggeraled.

03-11-1999
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TABLE 3-8. Summary of Deep Zone Monitoring Wells, 4th Quarter 1998  $K Services (Fast)L.C.

SalgHigen Laboratory SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Organic, Volatile Units D ug/L
Well Location

Parameter Name CAS # Gwac ugt) C3 W-13R W-17 W-25 W-29 W-30R W-31
1.1.1-Trichloroethane 71.55-6 30 <10 <10 <10 <10 <10 <10 <10
1,1,2,2-Telrachloroethane 79-34.5 2 <10 <10 <10 <10 <10 <10 <10
1,1,2-Trichloroethane 79-00-5 3 <10 <10 <10 <10 <10 <10 <10
1.1-Dichloroelhane 75-34-3 70 <10 <10 <10 <10 <10 <10 <10
1,1-Dichloroethene 75-35+4 NA <10 <10 <10 <10 <10 <10 <10
1,2-Dichloroethane 107-06-2 2 <10 <10 <10 <10 <10 <10 <10
1.2-Dichioropropane 78-87-5 1 <10 <10 <10 <10 <10 <10 <10
2-Butanone (MEK) 78-93-3 NA <10 <10 <10 <10 <10 <10 <10
2-Hexanone 591-78-6 NA <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-Pentanone (MIBK) 108-10-1 NA <10 <10 <10 <10 <10 <10 <10
Acelone 67-64-1 700 <10 <10 <10 <10 <10 <10 <10
Benzene 71432 1 <10 <10 <10 <10 <10 <10 <10
Bromodichlorgmethane 75-27-4 1 <10 <10 <10 <10 <10 <10 <10
Bromoform 75-25-2 4 <10 <10 <10 <10 <10 <10 <10
Bromomethane 74-83-9 10 <10 <10 <10 <10 <10 <10 <10
Carbon Disulfide 75-15-0 NA <10 <10 <10 <10 <10 <10 <10
Carbon letrachloride 56-23-5 2 <10 <10 <10 <10 <10 <10 <10
Chiorobenzene 108-90-7 4 <10 <10 <10 <10 <10 <10 <10
Chloroethane 75-00-3 NA <10 <10 <10 <10 <10 . <10 <10
Chloroform 67-66-3 [ <10 <10 <10 <10 <10 <10 <10
Chioromelhane 74-87-3 30 <10 <10 <10 <10 <10 <10 <10
cis-1,3-Dichloropropene 10061-01-5 NA <10 <10 <10 <10 <i0 <10 <10
Dibromochloromethane 124-48-1 10 <10 <10 <10 <10 <10 <10 <10
Elhylbenzene 100-41-4 700 <10 <10 <10 <10 <10 <10 <10
Methylene chloride 75-09-2 2 <10 <10 <10 <10 <10 <10 <10
Styrene 100-42-5 100 <10 <10 <10 <10 <10 <10 <10
Telrachloroethene 127-18-4 1 <10 <10 <10 <10 <10 <10 <10
Toluene 108-88-3 1600 <10 <10 <10 <10 <10 <10 <10
total 1.2-Dichloroethene 540-59-0 NA <10 <10 <10 <10 <10 <10 <10
Total Xylenes 1330-20-7 NA <10 <10 <10 <10 <10 <10 <10
trans- 1,3-Dichloropropene 10061-02-6 NA <10 <10 <10 <10 <10 <10 <10
Trichloroethene 79-01-6 1 <10 <10 <10 <10 <10 <10 <10 |
Vinyl chloride 75-01-4 5 <10 <10 <10 <10 <10 <10 <10

Note: NA = not availabte for this parameter
Dala Qualifiers; J = detecled below detection limil, B = delected in method Blank, K = reported concentration is propontional to diolulion faclor and may be exaggerated..

03-11-1999
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Table 3-9. Comparison of Detected Parameters
for Deep Zone Monitoring Well W-13R.

SX Services (Fastl,L.C.

safery-Hieen
Parameter Type Parameter Name = CAS# . S:\%"cs;u”/t, 1998Q1 1998Q4
General Chemistry . : '
Chloride 16887-00-6  250.000 670,000.00 780,000.00
Cyanide, Tota) . 57-12-5 200 15.00
Solids, Total Dissolved 500,000 1,400,000.00 1.400.000.00
Metals, Total ' '
Aluminum 7429-90-5 NA 1,650.00
Arsenic 7440-38-2 8 2.33
Barium 7440-39-3 2.000 512.00 770.00
Beryllium 7440-41-7 20 0:32
Calcium 7440-70-2 NA 181.000.00 190.000.00
Chromium 7440-47-3 100 15.60
Cobalt . 7440-48-4 NA 1.93
_ Copper 7440-50-8 1.000 _ 3.43
Iron 7439-89-6 300 2.120.00
Lead ) 7439-92-1 10 1.6} 17.00
Magnesium 7439-95-4 NA ©24.800.00
Manganese 7439-96-5 50 334.00
Nickel 7440-02-0 100 11.20
Potassium 7440-09-7 NA 13,500.00 120.000.00
Sodium 7440-23-5 50.000 165,000.00 340,000.00
Vanadium 7440-62-2 NA 6.52‘
Zinc 7440-66-6 5.000 8.69
Organic, Semi-
Volatile )
2-Methylnaphthalene 91-57-6 100 1.50
Acenaphthene 83-32-9 400 2.30
Bis(2-Ethylhexyl) Phthalat  117-81-7 30 0.83
Di-N-Butyl phthalate . 84-74-2 NA 3.70
Dibenzofuran 132-64-9 100 0.57
Fluorene | 86-73-7 300 0.90
Naphthalene 91-20-3 100 15.00 10.00
Phenanthrene 85-01-8 NA 0.66
Phenol 108-95-2 4,000 21.00
Organic, Volatile
‘Methylene chloride 75-09-2 2 : 3.00

Note: NA = not available for this parameter

03-04-1999
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Table 3-9. Comparison of Detectéd Parameters

8K Services (Eastl.L.C.

sitenphieen for Deep Zone Monitoring Well W-17.
Parameter Type Parameter Name CAS# - ONQC togit) 1997Q2 1998Q4
General Chemistry .
Chlonde _ 16887-00-6 250.000 1,100,000.00 1.1 00.000.06
Solids, Total Dissolved 500.000 2.800.000.00 1,900.000.00
Metals, Total .
Aluminum 7429-90-3 NA 41,500.00
Arsenic 7440-38-2 8 40.00
Barium 7440-39-3 2.000 1.660.00 310.00
Beryllium 7440-41-7 20 3.61
Cadmium 7440-43-9 4 5.36
Calcium 7440-70-2 NA 1,732,000.00 250.000.00
Chromium 7440-47-3 100 - 297.00
Cobalt 7440-48-4 NA 50.30
Copper 7440-50-8 1,000 - 154.00
Iron 7439-89-6 300 69,500.00 350.00
Lead 7439-92-1 10 105.00 4.70
Magnesium 7439-93-4 NA 268,000.00 72.,000.00
Manganese 7439-96-5 50 20,300.00 880.00
Mercury 7439-97-6 2 0.93
Nickel 7440-02-0 100 257.00
Potassium ‘ 7440-09-7 NA 23,500.00 8,400.00
Selenium 7782-49-2 50 24.40
Sodium 7440-23-5 50,000 355,000.00 380.000.00
Vanadium 7440-62-2 NA 80.80
Zinc 7440-66-6 5,000 241.00

Note: NA = not available for this parameter

03-04-1999
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Table 3-9. Comparison of Detected Parameters 8K Services (astlL.C.

O v SAeTHIcen for Deep Zone M_onitoring Well W-25.
Parameter Type Parameter Name ©~  CAS#  cwocmn 1997Q2  1998Q4
General Ch’emistry : .
Chloride - 16887-00-6 250,000 2,700.000.00 5.100,000.00
Solids, Total Dissolved 500.000 O.OOO,OOO.OO’V 7.000.000.00
Metals, Total ) )
Aluminum 7429-90-5 - NA +4,050.00 62.000.00
Arsenic 7440-38-2 8 . S 16.00
Barium 7440-39-3 2.000 7.140.00 ’ 1.600.00
Beryllium 7440-41-7 20 0.55
Cadmium 73430-43-9 4 037 17.00
Calcium 7440-70-2 NA 414,000.00 2,500.000.00
Chromium 7440-47-3 100 22.40
Cobalt 7440-48-4 NA 66.00
Copper 7440-50-8 1.000 9.65 200.00
Iron 7439-89-6 300 8.260.00 130.000.00
Lead 7439-92-1 S 10 3.32
Magnesium 7439-95-4 NA 130.000.00 150.,000.00
Manganese 7439-96-5 50 2,560.00
Nicke! 7440-02-0 100 22.60 110.00
Potassium 7440-09-7 NA 23,800.00 16,000.00
Selenium 7782-49-2 50 4.16
Sodium 7440-23-5 50.000 1,032,000.00 1,200,000.00
g Thallium 7440-28-0 .10 2.78
Vanadium 7440-62-2 NA 8.95 180.00
Zinc 7440-66-6 5.000 26.10 270.00
Organic, Semi-
Volatile
Acenaphthene 83-32-9 400 2.00

Note: NA = not available for this parameter . .-
03-04-1999 Page 3 of 5
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D; s - Table 3-9. Comparison of Detected Parameters SK Services (Fast).L.C.

satetyHieen. for Deep Zone Monitoring Well W-29.
Parameter Type Parameter Name’ CAS#  Gwochmn 1997Q2 1998Q4
General Chemistry ' : ; ' :
' Chloride ' 16887-00-6 250,000 1,700,000.00 2.400,000.00
Cyanide, Total . 57-12-5 200 . 10.00
Solids, Total Dissolved 500.000 4.600.000.00 3,700.000.00
Metals, Total
Aluminum 7429-90-3 NA 41.500.00 2,200.00
Antimony 7440-36-0 20 0.82
Arsenic 7440-38-2 8 24.70 J11.00
Banum 7440-39-3 2.000 1,840.00 2.000.00
Beryllium 7440-41-7 20 3.48
Cadmium 7440-43-9 4 278
Calcium 7440-70-2 NA 510,000.00 340,000.00
Chromium 7440-47-3 100 83.00
Cobalt 7440-48-4 NA 42.60
Copper 7440-50-8 1.000 97.50
Iron 7439-89-6 300 63.800.00 6,900.00
Lead 7439-92-1 10 52.10 310
Magnesium 7439-95-4 NA 108,000.00 130,000.00
Manganese 7439-96-5 50 4.720.00
Nickel 7440-02-0 100 103.00
’ Potassium 7440-09-7 NA 24,000.00 20,000.00
Selenium 7782-49-2 50 517
Sodium 7440-23-5 50,000 561.000.00 940,000.00
Thallium 7440-28-0 .10 3.86
Vanadium 7440-62-2  NA 92.70
Zinc 7440-66-6 5,000 219.00
Organic, Semi-
Volatile
2-Methylnaphthalene 91-57-6 100 3.20
Acenaphtheng 83-22-9 400 29.00° 28.00
Anthracene 120-12-7 2,000 4.70
Benzo(a)Anthracene 56-55-3 NA 1.20
Benzo(k)Fluoranthene 207-08-9 NA 1.00
Carbazole © 86-74-8 100 ' 10.00
Dibenzofuran 132-64-9 100 18.00 16.00
Fluoranthene 206-44-0 300 7.70
Fluorene 86-73-7 300 19.00 17.00
Naphthalene 91-20-3 100 27.00
Phenanthrene 85-01-8 " NA 2.50
Pyrene 129-00-0 200 5.90
Organic, Volatile
Total Xylenes 1330-20-7 NA o240

O Note: NA = not available for this parameter

03-04-1999 - ’ ' Page 4 of 5
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Table 3-9. Comparison of Detected Parameters
for Deep Zone Monitoring Well W-31.

SK Services (East] 1 .C.

satety-higen.
NJClasstl-A . .
Parameter Type Parameter Name CAS#  Gwociwgmy 1997Q2 1998Q4
" General Chemistry ' v
Chloride 16887-00-6 250.000 850,000.00 800,000.00
) Solids. Total Dissolved 500.000 2.000,000.00 1,500.000.00

Metals, Total .
Aluminum 7429-90-3 NA 5.370.00 540.00
Arsenic 7440-38-2 8 244
Banum 7440-39-3 2.000 691.00 520.00
Bervlhum 7440-41-7 20 0.35
Cadmium 7440-43-9 4 0.24
Calcium 7440-70-2 NA 112,000.00 83,000.00
Chromium 7440-47-3 100 6.42
Cobalt 7440-48-4 NA 6.44
Copper 7440-50-8 1.000 21.30
Iron 7439-89-6 300 9,100.00 1,000.00
Lead 7439-92-1 10 572
Magnesium 7439-95-4 NA 54.800.00 40,000.00
Manganese 7439-96-5 50 1,670.00
Nickel 7440-02-0 100 11.70
Potassium 7440-09-7 NA 12,600.00 7,500.00 .
Selenium 7782-49-2 50 3.36
Sodium 7440-23-5 50,000 511,000.00 440,000.00
Thallium 7440-28-0 10 ) 3.72
Vanadium 7440-62-2 NA 12.20
Zinc 7440-66-6 5,000 53.00

Organic, Semi-

Volaule
Bis(2-Ethylhexy!l) Phthalat = 117-81-7 30 2.40
Butyl Benzyl Phthalate 85-68-7 100 1.60

Note: NA = not available for this parameter
03-04-9963
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s Table 3-10

Summary of Field Duplicate Results

SK Services [Eastll.c.

safenykieen.
_Parameter Name MW-124 "DUP  RPD P-19 DUP  RPD
2 4-Dimethylphenol - 2900 3100 6.7%

2-Methyiphenol . 1500 1400 6.9%

Acetone - - <200 430 73.0%

Alkalinity, Total 360000 550000 1.8% 290000 310000 6.7%
Arsenic 14 13 7.4%

Benzene 2400 2900 18.9%

Calcium 110000 120000 8.7% 160000 150000 6.5%
Carbon Dioxide 1660 625 51.6% 367 421 13.7%
Chioride 670 620 7.8% 610 96 145.6%
Cyanide, Free <10 21 71.0%

Cyanide, Total 28 31 10.2% <10 11 9.5%
Ethylbenzene 240 280 15.4%

iron 13000 13000 0.0% 21000 20000 49%
tron (FerTous) 6.43 7.29 12.5%
Magnesium 59000 59000 0.0% 51000 48000 6.1%
Manganese 390 390 0.0% 540 510 5.7%
Methane 15.7 13.4 15.8% 1.48 1.62 9.0%
Naphthatene 8100 6600 20.4%

Nitrogen, Nitrate 110 <100 9.5%
Nitrogen, Nitrite and Nitrate 0.11 <0.050 75.0%
Potassium 36000 37000 2.7% 15000 14000 6.9%
Sodium 420000 420000 0.0% 230000 210000 9.1%
Sulfate 69000 37000 60.4% 120000 110000 8.7%
Toluene 850 980 14.2%

Total Xylenes 520 610 15.9%

Zinc 370 350 5.6%
Monday, March 04, 9963 Page 1of 1
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TABLFE 5-1

IRM SYSTEM DOWN-TIME SUMMARY
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Cumulative Down-

Power cutage

Down-Time - Down-Time
Episode Condition Down-Time Start Date  |Down-Time Stop Date {days) Time {days)

1 Power cutage May 29, 1998 June 1, 1998 3 3

2 Power oulage June 17, 1598 June 22, 1998 5 8

3 Power outage August 1, 1958 August 3, 1998 2 10-
4 Power outage August 11, 1998 August 12, 1998 1 11

5 Air line August 12, 1998 August 13, 1998 1 12 -
6 {RM systern moditicalions August 24, 1998 September 2, 1998 ) 21

7 Power outage _ Seplember 7, 1998 September 9, 1998 2 23
8 IRM conveyance line repair September 12, 1998 September 22, 1998 10 33
5 IRM conveyance line repait Oclober 2, 1998 October 2, 1998 0.25 33.25
10 Power outage October 5, 1998 October 5, 1998 0.25 33.5
11 Slurry wall construclion November 17, 1998 November 18, 1998 1 - 34.5
12 Electrical Repair December 1, 1998 December 2, 1998 0.5 35
13 Piping Repair December 2, 1898 Cecember 3, 1998 0.75 35.75
14 Power outage December 28, 1998 December 28, 1998 0.25 36
15 December 30, 1998 December 30, 1998 0.25 36.25

hmj:c:\97- 355U RMdown
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- EXECUTIVE SUMMARY

This Report has been prepared for submittal to the New Jersey Department of Enviroﬁmental
* Protection (NJDEP) to document the results of performance monitoring activities related to the 7
groundwater monitoring program at the former Koppers Seaboard Site (Site) in Kearny, New Jersey.

The groundwater monitoring program has three components:

e a natural attenuation performance monitoring plan for Shallow-Zone groundwater;
e a Deep-Zone monitoring plan for Deep-Zone groundwater; and,

¢ adense, non-aqueous phase liquid (DNAPL) monitoring plan.

The scope of the groundwater monitoring activities are described in detail in the NJDEP-approved Site

Sampling and Analysis Plan (SAP, Key Environmental, June 1998).

The natural attenuation monitoring plan specifies that regulatory standards for Compliance Wells in the
Shallow-Zone are New Jersey Class SE-2 Surface Water'Quality Criteria (SE-2 SWQC). Because site
related Constituents of Interest (COI) as well as background constituents have been detected at levels
above the New Jersey Class II-A Groundwater Quality Criteria (II-A GWQC) a Classification
Exception Area will be designated for the entire site in accordance with N.J.A.C.7.9-6.6.

The results of the first quarter 1999 groundwater monitoring event were relatively consistent with
previous monitoring results at the Site. In general, the concentration and number of organic COI
decreased across the site. No Site-related organic constituents were detected above applicable standards
in either the Shallow-Zone Compliance Wells (SE-2 SW.QC) or the Deep-Zone Wells (II-A GWQC). In
addition, general water chemistry and natural indicator parameters are summarized-to evaluate the

effectiveness of the natural attenuation groundwater remedy.

Exceedances were noted for some inorganic parameters (mostly metals), however, concentrations of
these parameters are distributed Site-wide, may be reflective of background and/or brackish
groundwater conditions, and are not necessarily related to previous Site activities. For these reasons,
re-sampling activities as specified in the April 1998 Remedial Action Work Plan (RAWP) and SAP
were not scheduled. The NJDEP was notified of these exceedances (via verbal communication) per
RAWP and SAP requirements. Standard sample collection and analyses will proceed at the site as
specified in the SAP. '

v 932220086



1. INTRODUCTION

1.1. MONITORING REQUIREMENTS / REGULATORY BACKGROUND

This Report has been prepared for submittal to the New Jersey Department of Environmental
Protection (NJDEP) to document the results of performance monitoring activities related to the
groundwater monitoring program at the former Koppers Seaboard Site (Site) in Kearny, New Jersey.
As described in the NJDEP conditionally-approved Remedial Action Work Plan (RAWP)', the

groundwater monitoring program has three components:

s a natural attenuation performance monitoring plan for Shallow-Zone groundwater;
s a Deep-Zone monitoring plan for Deep-Zone groundwater; and,
¢ adense, non-aqueous phase liquid (DNAPL) monitoring plan.

The scope of the groundwater monitoring activities are described in detail in the NJDEP-approved Site
Sampling and Analysis Plan (SAP).

The natural attenuation monitoring‘ plan specifies that regulatory standards for Compliance Wells in the
Shallow-Zone are New Jersey Class SE-2 Surface Water Quality Criteria (SE-2 SWQC). Because site
related Constituents of Interest (COI) as well as background constituents have been detected at levels

above the New Jersey Class II-A Groundwater Quality Criteria (II-A GWQC) a Classification
Exception Area will be designated for the entire site in accordance with N.J.A.C.7.9-6.6. Regulatory

standards for Deep-Zone groundwater are II-A GWQC. Comparisons will be made between
groundwater analytical data from Compliance Wells and SE-2 SWQC for Site-related COls, which

include organic constituents derived from coal tar chemicals, and mobile (i.e., free) cyanide.

Comparisons will also be made between analytical data from Compliance Wells and SE-2 SWQC for
background constituents (i.e., metals); and evaluations will be made regarding the time trend of
concentrations of background constituents (i.e., metals). General water chemistry and natural
attenuation indicator parameters will also be summarized to evaluate the effectiveness of the natural
_attenu'at'ion groundwater remedy. This Report is organized as follows: Section 2.0 describes the
monitoring methods; Section 3.0 describes results of the monitoring program, and Section 4.0
summarizes the results and presents recommendations and a schedule for future monitoring activities.
Section 5.0 contains a summary of other site activities associated with the RWAP.

! 932220087



. 1.2.  ACTIVITIES

The focus of this report is to document and summarize results from the groundwater monitoring
activities at the Site during the first quarter of 1999. Sampling was conducted between March 24 and
31, 1999. Before sampling began, both a water level and DNAPL survey were conducted as part of
the RAWP." The groundwater monitoring and low flow purging and sampling activities were observed
at the site by NJDEP (Mr. George Nicholas) on Thursday, March 25, 1999.

2 | 932220088



2. METHODS

This section describes the activities and methods used for the Shallow and Deep-Zone groundwater
monitoring plans as well as implementation of the natural attenuation performance monitoring plan and
DNAPL monitoring plan, previously described in the RAWP. Activities were completed in
accordance with the SAP. '

Existing monitoring well functions and monitoring programs conducted during the first quarter 1999

are listed in Table 2-1. The locations of all Site monitoring wells are shown on Figure 2-1.

2.1. GROUNDWATER LEVEL MEASUREMENTS

Depths to groundwater measurements in Shallow-Zone monitoring wells were gauged over the entire
Site (Figure 2-1) according to the bi-weekly schedule proposed in the RAWP and SAP. Water level
measurements were obtained from the Shallow-Zone monitoring wells specified in the RAWP and
SAP, plus additional well MW-130. '

Deep-Zone water levels were gauged on a bi-weekly basis, in conjunction with the Shallow-Zone water
level monitoring. Depth to water measurements were gauged in Deep-Zone monitoring wells (Figure

2-1) at a frequency greater than the quarterly monitoring proposed in the RAWP and SAP.

In accordance with the SAP, measurements were made using a Solinst Model 101 Water Level Meter
or Solinst Model 122/P1 Interface Meter, depending on whether the well was also included in the
DNAPL Monitoring Plan. The meter/probe was decontaminated as specified in the SAP between

wells.

2.2. DNAPL THICKNESS IVIEASUREMENTS

DNAPL thickness measurements were gauged in several shallow and Deep-Zone Site monitoring wells
(Figure 2-1) to evaluate whether DNAPL migration was occurring. DNAPL thickness measurements
were obtained from wells specified in the RAWP and SAP, plus additional well MW-130.

In accordance with the SAP, measurements were made using a Solinst Model 122/P1 Interface Meter.
Depth to DNAPL and total well depth were gauged to calculate the DNAPL thickness in wells where

932220089



DNAPL was observed; for wells in which DNAPL presence was not observed, the total well depth
was gauged to verify that DNAPL was not present. The meter/probe was decontaminated as specified

in the SAP between wells.

2.3. GROUNDWATER SAMPLING AND ANALYSIS

Groundwater sampling was conducted from all Shallow and Deep-Zone wells as specified in the
RAWP and SAP (Figure 2-1), with a few exceptions (Table 2.1).

Groundwater sampling was performed using the dedicated Timco bladder pump system, with Teflon
tubing. The pumps were set at approximately the midpoint of the screened interval. Wells were
purged and sampled using low-flow techniques, as recommended by U.S. EPA Region II’ and NJDEP
to cbtain samples most representative of groundwater. Water was purged from each well at a rate of
approximately 100 - 200 mL/min prior to sampling. Depth to water in the well was gauged
continuously during purging to insure that the water level was not being drawn down, as recommended
by U.S. EPA.

During groundwater purging, field parameters including temperature, pH, specific conductance,
turbidity, dissolved oxygen, and oxidation-reduction potential were continuously monitored with the
use of a flow-through cell YSI Model 8260 Sonde and YSI Model 610 hand-held display unit. Field
parameters were recorded at five-minute intervals to evaluate the time trend of these parameters and
determine when the parameters stabilized. When the field parameters reached an approximately stable
reading, the flow-through cell was taken off-line, and groundwater samples were immediately collected
directly through the dedicated tubing into the laboratory-supplied bottles. Field Data Sheets are
included as AppendiX A. '

Groundwater samples were laboratory analyzed for Site-related COls, background constituents, and
general chemistry/natural attenuation indicator parameters. Shallow-Zone groundwater sample
parameters are presented in Table 2-2, and Deep-Zone groundwater sample parameters are presented in
Table 2-3. Groundwater samples were collected in order of decreasing volatility of the pafameter
being analyzed. Sample bottles were immediately cooled after collection. Laboratory analyses were
performed by SK (ENCOTEC, Ann Arbor, Michigan), a NJDEP-certified laboratory. ’

Quality assurance/quality control (QA/QC) samples were collected in accordance with the SAP (Table
2-4). QA/QC samples included trip blanks, field blanks, duplicate samples, and matrix spike/matrix
spike duplicate analyses. QA/QC samples were prepared using analyte-free water supplied by the
laboratory.

4 932220090



3. RESULTS

Results of the first quarter 1999 monitoring event are summarized below. The discuss_ion is divided

into two sections, Shallow-Zone and Deep-Zone.

3.1. SHALLOW ZONE

Results of Shallow-Zone monitoring are discussed below. The discussion is presented in three
sections: Groundwater Flow, DNAPL Presence and Extent, and Groundwater Quality

3.1.1. GROUNDWATER FLOW

Depth to water measurements and potentiometric surface elevations are presented in Table 3-1.
Groundwater potentiometric surface contour maps for the Shallow-Zone are shown in Figures 3-1a to

3-1k. .

The groundwater flow pattern consistently cbserved in the Shallow Zone during first quarter 1999 is
very similar to that predicted by the groundwater flow and transport model included in the RAWP.
The sheet pile wall and slurry wall has cut off groundwater flow from the Site to the Hackensack
River. In the Eastern Area of the Site, flow has been redirected toward the south; in the Central and
" Western Areas, flow has been redirected towards the west. Water levels in the Shallow Zone have
been observed to change temporally, which is believed to be due to the variability in groundwater
recharge from precipitation. However, the flow pattern has remained consistent throughout first

quarter 1999.

3.1.2. DNAPL PRESENCE AND EXTENT

DNAPL thickness measurements are presented in Table 3-2. DNAPL presencé in the Shallow-Zone
was observed only in the northeastern portion of the Site, which is consistent with historic ‘
observations. The DNAPL thickness monitoring confirms that the areal extent of DNAPL has not
changed since the start of the monitoring period in 1998. Changes in apparent DNAPL thickness
observed in Shallow-Zone wells during the reporting period are slight, and do not show a consistent

trend over time.
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. 3.1.3. GROUNDWATER QUALITY

Groundwater analytical results from the Shallow-Zone during the first quarter 1999 event are discussed

in this section. The section is presented in two sub-sections; Compliance Wells and Monitoring Wells.

In general, the groundwater at the Site contains elevated concentrations of inorganic analytes that are
generally characteristic of saltwater. The six most abundant constituents of saltwater (chloride,
sodium, sulfate, magnesium, calcium, and potassium) were detected at similar ratios in the
groundwater®. Dué to the proximity of the Hackensack River, the saline characteristic of the
groundwater is most likely a result of saltwater intrusion from the river. The groundwater quality at
this Site is degraded due to natural background conditions, the mixing of fresh and saltwater, as well

as the historical industrial land use in the area (local and regional).

The RAWP established that groundwater concentrations of various metals in both the shallow and deep
zones were consistent with background levels in the vicinity of the Seaboard Site. Therefore, metals
will be evaluated over-time to determine if the activities at the site are significantly altering the

respective metal concentrations.

Total cyanide is included as an analyte in the SAP; however total cyanide at coal gasification sites
historically has been shown to be comprised of ferro, ferric-cyanide complexes, which are very stable
and non toxic. Both the State of New Jersey and the U.S. Environmental Protection Agency (EPA)
express the recommended surface water quality criterion as free cyanide (63 FR 67548-67558
December 7, 1998). Therefore comparisons to groundwater and surface water standards will only be

made for free cyanide.

3.1.3.1. Shallow Zone Compliance Wells

The first quarter 1999 Shallow-Zone groundwater data for Compliance Wells are discussed and
compared with previous results where possible. A total of eight on-site monitoring wells are
designated as Shallow Zone Compliahce Wells. The Shallow Zone Compliance Well numbers are as
follows: MW-102R, MW-103, MW-104, W-12R, MW-106, MW-113, P-19, and SWW-25.

Tables 3-3 through 3-6 contain a summary of the 1999 first quarter Shallow-Zone groundwater
monitoring data. Table 3-3 summarizes the mean, number of measurements, and range of detected
concentrations. Table 3-4 and 3-5 are sub-divided into four analyses categories, general chemistry,
organics (volatiles), organics (semi-volatiles), and total metals. Table 3-6 presents historical data for
available well locations and comparisons to the New Jersey Class SE-2 Surface Water Quality Criteria
(SE-2 SWQQC). In addition, wells with parametérs exceeding the SE-2 SWQC are identified.
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Groundwater samples were collected during the fourth quarter 1998 and ﬁrst'quarter 1999 using the
same sampling methods, analytical laboratory, and analyte detection limits. The second quarter 1999
groundwater sampling eveht will provide additional data for making historical time series comparisons

“and identifying changes in parameter concentrations.
General Chemistry and Field Parameters

Results of general chemistry and field parameters for the shallow zone compliance wells are shown in
Table 3-4. ° The general chemistry and field parameters include: total alkalinity, carbon dioxide,
chloride, total and free cyanide, dissolved oxygen, iron (ferrous), methane, nitrate and nitrite,
oxidation reduction potential, pH, specific conductivity, sulfate, temperature and turbidity. Two
parameters common in saltwater, chloride and sulfate, were present in ratios similar with saltwater.
No free cyanide was detected above the practical quantitation limit (PQL) or above the SE-2 SWQC
for free cyanide of 1.0 ug/L.

Organics, Volatile

Generally the volatile organic compound (VOC) concentrations detected in groundwater have decreased
compared to previous sampling events. In the first quarter 1999, VOCs in groundwater were not
detected in six of the eight shallow zone compliance wells. Two wells (MW-102R and MW-104)
reported low VOC concentrations. The compounds detected in compliance well MW-102R included 2-
butanone (MEK) and acetone at concentrations of 84 ug/L and 260 ug/L, respectively. These
compounds are thought to be laboratory artifacts. The compounds detected in compliance well MW-
104 included benzene and ethylbenzene at concentrations of 10 ug/L and 26 ug/L, respectively. All
four VOCs detected in the site compliante wells are below the SE-2 SWQC. The results of the
shallow compliance well groundwater analyses are presented in Table 3-4.  The laboratory data sheets

and chain of custody records are presented in Appendix B.
Organics, Semi-Volatile

Generally the semi-volatile organic compound (SVOC) concentrations in groundwater have decreased
compared to previous sampling events. In the first quarter 1999, SVOCs were not detected in five of
the eight shallow zone compliance wells. Three wells (MW-102R, MW-104 and MW-113) reported
low SVOC concentrations. The SVOC compound detected in groundwater in compliance well MW-
102R included phenol (1,300 ug/L). The SVOC compound detected in compliance well MW-104
included acenaphthene (13 ug/L). The SVOC compounds detected in compliance well MW-113
included carbazole (15 ug/L), 2-methylnaphthalene (15 ug/L), naphthalene (26 ug/L), and
phenanthrene (15 ug/L). All six SVOCs detected in the site compliance wells are below the SE-2

7 932220093



SWQC. The results of the shallow compliance well groundwater analyses are presented in Table 3-4.

The laboratory data sheéts. and chain of custody records are-presented in Appendix_ B.
Total Metals

Groundwater samples from all eight Shallow Zone Compliance Wells were collected and laboratory
analyzed for 23 individual metals. A summary of the Shallow Zone Compliance Wells, 1% Quarter
1999 groundwater analytical results is presented in Table 3-4. A summary of detected parameters and

comparison with historic data is presented in Table 3-6.

. Four analytes common in saltwater, calcium, magnesium, potassium and sodium, were present in
concentration ratios similar to saltwater. Seven analytes in the Shallow Zone Compliance Wells were
not detected above the laboratory detection limits, including: antimony, beryllium, cobalt, selenium,

silver, thallium, and vanadium.

In general, total metals concentrations in groundwater for the first quarter 1999 appear to be
inconclusive, with increases observed at some wells, decreases at other wells, and some wells showing
no substantive change.  Future groundwater sampling events will provide additional data for making

historical time series comparisons and identifying changes in parameter concentrations.

3.1.3.2. Shallow Zone Monitoring Wells

The first quarter 1999 Shallow-Zone groundwater data for Non-Compliance Monitoring Wells are

discussed and compared with previous results when available. A total of eighteen on-site monitoring

wells are designated as Shallow Zone Monitoring Wells. The Shallow Zone Monitoring Wells

numbers are as follows: MW-108, MW-109, MW-110, MW-112, MW-116, MW-117, MW-118, MW-

119, MW-120, MW-121, MW-122, WM-123, MW-124, MW-129, MW-130, P-24, P-25A, and MW-
105.

Tables 3-3, 3-5 and 3-6 contain a summary of the 1999 first quarter Shallow-Zone groundwater
monitoring data. Table 3-3 summarizes the mean, number of measurements, and range of detected
concentrations. Table 3-5 is sub-divided into four analyses categories, general chemistry, organics
(volatiles), organics (semi-volatiles), and total metals. Table 3-6 presents historical data for available
well locations and comparisons to the New Jersey Class SE-2 Surface Water Quality Criteria (SE-2
SWQC). In addition, wells with parameters exceeding the SE-2 SWQC are identified.

Groundwater samples were collected during the fourth quarter 1998 and first quarter 1999 using the
same sampling methods, analytical laboratory, and analyte detection limits. The second quarter 1999
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groundwater sampling event will provide additional data for making historical time series comparisons

and identifying changes in parameter concentrations.
General Chemistry and Field Parameters

Results of general chemistry and field parameters are shown in Table 3-5. The general chemistry and
field parameters include: total aikalinity, carbon dioxide, chloride, total and free cyanide, dissolved
oxygen, iron (ferrous), methane, nitrate and nitrite, oxidation reduction potential, pH, specific
conductivity, sulfate, temperature and turbidity. Two parameters common in saltwater, chloride and
sulfate, were present in concentration ratios similar with saltwater. The mean, number of

measurements, and range of concentrations is summarized in Table 3-3.
Organics, Volatile

Groundwater samples from six of 18 wells (MW-105, MW-108, MW-109, MW-116, MW-124, and P-
24) reported VOC concentrations above laboratory detection limitations (Table 3-5). The compounds
identified include: acetone, benzene, chlorobenzene, ethylbenzene, toluene, and total xylenes. Acetone
is recognized by the USEPA as a common laboratory artifact. In addition, chlorobenzene in MW-108
and MW-109 is likely due to migration from an off-site source in the western part of the site. The
range of concentrations for VOCs in groundwater was 10 ug/L (total xylenes) to 2300 ug/L (benzene).
The reported range of VOC concentrations has decreased slightly from the previous sampling event.

Organics, Semi-Volatile

Groundwater samples from 12 of 18 wells (MW-105, MW-108, MW-109, MW-110, MW-116, MW-
118, MW-119, MW-121, MW-124, MW-129, MW-130 and P-24) reported SVOC concentrations
above laboratory detection limits (Table 3-5). A total of 14 of the total 64 SVOC compounds were
identified. The compounds identified include: acenaphthene, acenaphthylene, carbazole, dibenzofuran,
1,4-dichlorobenzene, 2,4-dimethylphenol, fluoranthene, fluorene, 2-methyl naphthalene, 2-
methlyphenol, 4-methylphenol, naphthalene, phenanthrene and phenol. The reported SVOC
concentrations ranged from 11 ug/L (acenaphthene) to 7000 ug/L b(naphthalene). The reported range of
SVOC concentrations has decreased slightly from the previous sampling event. :

Total Metals

Groundwater samples from all eighteen Shallow Zone Monitoring Wells were collected and laboratory
analyzed for 23 individual metals. A summary of the Shallow Zone Compliance Wells, 1% Quarter
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1999 groundwater analytical results is presented in Table 3-5. A summary of detected parameters and

comparison with historic data is presented in Table 3-6.

- Four analytes common in saltwater, calcium, magnesium, pdtassium and sodium, were present in ratios
similar with saltwater. Nine analytes were not detected in the Shallow Zone Monitoring Wells above
the laboratory detection limits, including: antimony, beryllium, cadmium, cobalt, copper, nickel,

selenium, silver, thallium, and vanadium.

In general, total metals concentrations in groundwater for the first quarter 1999 appear to be
inconclusive, with increases observed at some wells, decreases at other wells, and some wells showing
no substantive change. Future groundwater sampling events will provide additional data for making

historical time series comparisons and identifying changes in parameter concentrations.

3.1.3.3. Natural Attenuation Indicator Parameters

Trends in hydraulic head data, shown in Figures 3-la through 3-Ir, indicate that groundwater flow
directions during the construction period are generally consistent with those predicted by the natural
“attenuation modeling in the RAWP. These data generally show the development of a groundwater
mound in the eastern end of the site, through the fall of 1998. This mound results in a southward flow

component, from the eastern end of the site.

Preliminary trends in groundwater chemistry data from compliance and monitor wells-are generally
consistent with the predicted behavior of groundwater and dissolved phase COls, as predicted by

natural attenuation modeling.

Comparison of redox-related data between wells also indicates the occurrence of natural attenuation
reactions. The following provides a summary of mean concentrations for selected parameters from the
first quarter 1999 data. Data are grouped on the basis of the detection or absence of COls in
groundwater at the monitoring location. As shown, mean concentrations of iron (ferrous), manganese
and methane are higher for wells where COIs were detected. This trend is consistent with the
production of these constituents through biodegradation reactions. Similarly, ORP readings tend to be
lower in groundwater containing COls, which is consistent with electron acceptor utilization through
COI biodegradation. In the case of the sulfate, mean concentrations do show the expected trend: an
increase is shown for the set of wells containing COIs. This is to be expected if sulfate acts as an
electron acceptor during oxidative biodegradation of COIs. In addition, it is noted that site
groundwater is generally high in sulfate and chloride, likely due to the influence of Hackensack River,

which is known to have saline concentrations near saltwater.
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Mearn concentrations for selected redox-related parameters.

Redox-related parameters

{ Wells with

Non-detectable COls

Wells with

Detectable COls

Iron (ferrous) (ug/L) | Mean 16,400 22,600
. n 12 10
Manganese (ug/L) Mean 910 998
n 12 15
ORP (mV) Mean -54.1 -142
| ‘ n 12 15
Methane (ug/L) Mean 2,940 4,230
n 12 15
Sulfate (ug/L) Mean 308,000 129,000
n 11 15

Compliance well data for COIs was consistent with the transport predictions on the natural attenuation

modeling: no substantive increase was observed for any parameter.

Figures 3.3 through 3.11 show the spatial distribution of total volatile and semi-volatile organic

concentrations, carbon dioxide, methane, iron (ferrous), dissolved oxygen, oxidation reduction

potential, pH, manganese, and sulfate. These isoplots compare the changes between the fourth quarter

1998 and first quarter 1999. As Figure 3.3 shows, there are two areas with notable concentrations of

total volatile and semi-volatile organics. The maximum concentrations occur at MW-108 in the

western end of the Site and MW-124 in the eastern end of the Site. The natural attenuation discussion
will focus on MW-108 in the western end of the Site and MW-124 in the eastern end of the Site.

Western End of Site The following discussion will review the two quarters of data plotted in Figures

3.3 to 3.11. The plots indicate that both aerobic and anaerobic processes are operating in the western

end of the Site. The total semi-volatile concentration increased from 2,100 ug/L to 2,190 ug/L, while

the total volatile concentration increased from 61 ug/L to 358 ug/L between fourth quarter 1998 and

first quarter 1999. This may be attributable to migration of VOC/SVOC constituents from a suspected

off-site source.

Both carbon dioxide (Figure 3.4) and methane (Figure 3.5) exhibit maximum concentrations at MW-

108 in the western end of the site. These two parameters are substantially higher than surrounding

wells and provide evidence that organics in this area are undergoing oxidation by microbial pathways.

While the carbon dioxide indicates aerobic microbial activity, the high methane is consistent with

anaerobic processes and is supported by other parameters detected at MW-108. The high carbon

11
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dioxide is probably migrating from a nearby location where organics are undergoing aerobic oxidation.
Another natural attenuation parameter, oxidation reduction potential (ORP) (Figure 3.8), is lower at
well MW-108; indicating that the area is more anaerobic. The dissolved oxygen (Figure 3.7) at MW-
108 is also lower than sufrounding wells, consistent with the ORP data indicéti'ng an anaerobic
environment. Another indication is the increase in pH (Figure 3.9) at MW-108 relative surrounding
wells. An increase in pH is typically observed were anaerobic processes are taking place.

The reduction of ferrous iron (Figure 3.6) does not appear to play a significant role in the
geochemistry in this end of the Site, since levels are lower relative to the eastern side. Figure 3.11
shows a substantially lower concentration of sulfate at MW-108 compared with MW-120. During field
sampling MW-108 was observed to have a sulfur odor. The microorganisms in the groundwater
around MW-108 may be reducing sulfate to sulfide explaining the odor observed during sample
collection. Figure 3.10 shows that manganese is elevated in MW-109. This increase in manganese

" may be the result of anaerobic microorganisms using manganese (MN**) as a mineral electron
acceptor®. This data suggests that intrinsic bioremediation is occurring under anaerobic conditions at
or near the location of MW-108 in the western end of the Site.

Eastern End of Site The following discussion will review the two quarters of data plotted in Figures
3.2to 3.11. The plots indicate that both aerobic and anaerobic processes are operating in the eastern
end of the Site. The totél semi-volatile concentration increased from 12,500 ug/L to 15,700 ug/L,

while the total volatile concentration remain constant at 4,100 ug/L between fourth quarter 1998 and

first quarter 1999. The data is more complex with respect natural attenuation processes on this side of
the Site.

Both carbon dioxide (Figure 3.5) and methane (Figure 3.4) exhibit elevated concentrations in wells
near MW-124 in the eastern end of the site. While the carbon dioxide indicates aerobic activity, the
high methane is consistent with anaerobic processes and is supported by results of other parameters.
Most likely there is a zone of aerobic activity and a zone of anaerobic activity at this side of the Site.
Another natural attenuation parameter, the oxidation reduction potential (ORP) (Figure 3.8), is lower
in wells MW-124 and P-24, indicating the area is becoming more anaerobic. Another indication is the
lower dissolved oxygen (DO) (Figure 3.7) at MW-124 relative to surrounding wells, which is
consistent with an anaerobic environment. Another indication is the slight increase in pH (Figure 3.9)
near MW-124, P-24 and MW-129 relative surrounding wells. An increase in pH is typically observed
were anaerobic processes are taking place.

Ferrous iron reaches a peak concentration of 74.5 mg/L at well MW-130. This value is considerably
higher than surrounding wells. This higher value suggests that microorganisms are using ferric iron
[Fe(1II)] as an electron acceptor to carryout the oxidation of organics in the eastern side of the Site.
Figure 3.11 shows lower concentrations of sulfate near MW-124 compared with the compliance wells.
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During field sampling P-24 was observed to have a sulfur odor. The microorganisms in the
groundwater around P-24 may be reducin_g sulfate to sulfide explaining the odor observed in the field.
This data suggests' that intrinsic bioremediation is occurring under anaerobic conditions at or near the
location of MW-124. .

Continued monitoring of natural attenuation parameters at the Site will provide a better understanding
of the pathways that organic COlIs are undergoing through microbial mineralization.

3.2. DEeep ZONE

Results of Deep-Zone monitoring are discussed below. The discussion is divided into three sub-

sections; groundwater flow, DNAPL presence and extent, and groundwater quality.

3.2.1. GROUNDWATER FLOW

Depth to water measurements and potentiometric surface elevations are presented in Table 3-7. A
groundwater potentiometric surface contour map for the Deep-Zone-is shown in Figure 3-12.
Groundwater flow patterns in the Deep-Zone during the reporting period were similar to those
observed historically. The potentiometric surface indicate that deep zone groundwater flows to the

west and south.

3.2.2. DNAPL PRESENCE AND EXTENT

DNAPL has been shown historically to be absent in the Deep-Zone. All DNAPL thickness
measurements obtained from Deep-Zone monitoring wells during the reporting period confirmed the
absence of DNAPL in the Deep-Zone.

3.2.3. GROUNDWATER QUALITY

Analytical results from the Deep-Zone during the first quarter 1999 event are discussed in this section.
Similar to the Shallow-Zone, the Deep-Zone groundwater contains elevated concentrations of common
metals and ions found in saltwater. In addition, the concentration of total dissolved solids indicate
brackish water. The general chemistry data indicates that the composition of the deep water at this Site
is influenced by the saline nature of the local surface saltwater environment. Due to the brackish
nature of the Deep-Zone groundwater, chloride, sodium, and total dissolved solids, may exceed the
New Jersey Class II-A Groundwater Quality Criteria (II-A GWQC).
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3.2.3.1. Deep Zone Monitofing Wells

The first quarter 1999 Deep Zone groundwater data are discussed and compared with previous results
when available. A total of seven on-site monitoring wells are designated as Deep Zone Monitoring
Wells. The Deep Zone Monitoring Wells numbers are as follows: C-3, W-13R, W-17, W-25, W-29,
‘W-30R, and W-31. Table 3-8 contains a summary of the 1999 first quarter Deep-Zone groundwater
monitoring data. The table is divided into four analyses categories, general cherﬁiétry, 0rganics
(volatiles), organics, (semi-volatiles), and total metals. The (II-A GWQC) are also presented in the
table. Wells with parameters exceeding the II-A GWQC are identified. The following is a discussion

of the results for each category.

Groundwater samples were collected during the fourth quarter 1998 and first quarter 1999 using the
same sampling methods, analytical laboratory, and analyte detection limits. Thus groundwater data
collected during these two quarters represent similar data sets and aliow for observations of changes in
groundwater parameters. The second quarter 1999 groundwater sampling event will provide additional

data for making historical time series comparisons and identifying changes in parameter concentrations.
General Chemistry and Field Parameters

Results of general chemistry and field parameters are shown in Table 3-8. The general chemistry and
field parameters include: chloride, total and free cyanide, dissolved oxygen, oxidation reduction
potential, pH, specific conductivity, temperature and turbidity. Chloride and total dissolved solids
were detected in every sample at concentrations classified as slightly to moderately saline. The total
dissolved solids (TDS) range from 1000 mg/L to 8000 mg/L. The chloride concentration range is 580

mg/L to 4700 mg/L. Both TDS and chloride were above the II-A GWQC. The ratio of saltwater
constituents in the Deep-Zone groundwater indicate that there is likely some fresh and saltwater

mixing*. Due to this mixing, TDS and chloride concentrations may exceed the II-A GWQC. None of
the samples had detectable concentrations above the PQL for total or free cyanide.

Organics, Volatile

No volatile compounds were detected in the Deep Zone monitoring wells above the laboratory
detection limitations (Table 3-8). '

Organics, Semi-Volatile

Semi-volatile 'organic compounds were detected in two of seven Deep Zone wells (W-13R and W-29)
(Table 3-8). The compounds identified include: acenaphthene, naphthalene, and phenol. None of the
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~ compounds detected exceeded the II-A GWQC. The range of concentrations for semi-volatile organic

compounds was 11 ug/L (naphthalene) to 22 ug/L (phenol).

Total Metals |

Groundwater samples from all seven Deep Zone Monitoring Wells were collected and laboratory
analyzed for 23 individual metals. A summary of the Deep Zone Monitoring Wells, 1* Quarter 1999

groundwater analytical results is presented in Table 3-8.

Six of the twenty-three metals were not detected in the Deep Zone groundwater samples, including:
antimony, chromium, mercury, selenium, silver, and thallium. Nine of the twenty-three metals were
detected at no more than three locations: arsenic, beryllium, cadmium, cobalt, copper, lead, nickel,
vanadium, and zinc. Eight of the twenty-three metals were detected in more than six samples:

aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium.

Five of the Deep-Zone wells (W-13R, W-17, W-25, W-29 and W-31) were previously sampled during
the second quarter in 1997. One well, W-13R was also sampled in first quarter of 1998. A summary
of detected parameters is presented in Table 3-9. The limited sampling history of these wells prevents

the identification of significant trends in concentrations.
3.3. FIELD AND LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Samples collected during the first quarter 1999 followed the procedures for field and laboratory quality

assurance and quality control (QA/QC) specified in the sample and analysis plan (SAP) dated June
1998. The following sections summarize the QA/QC for both the field and laboratory.

3.3.1. FiELD QA/QC

Field QA/QC samples consisted of trip blanks, field blanks, and field duplicates. Ten trip blanks, two
field blanks, and two field duplicates were collected and analyzed. One constituent of interest (COI),
bis(2-ethylhexyl) phthalate, was detected in FB-01, however this compound was not detected in any of
the samples. None of the trip blanks contained any COls. Field duplicate samples were collected for
monitoring wells MW-116 and P-24. In general, the relative percent difference (RPD) were acceptable
(< 20%) with the following exceptions:

e For sample MW-116, the sulfate RPD was approximately 24.7%, while the RPD for remaining

parameters were under 20%.
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‘e Free cyanide was only detected in the duplicate for P-24, and not in the original sample. .
e Mercury was detected in P-24 the origirial sample and not in the duplicate sample.

o For P-24, free cyanide, total cyanide, iron (ferrous), lead, and mercury had RPDs of 123%,
105%, 24.3%, 38.6%, and 40% respectively; while the RPD for remaining parameters were
under 20%. B

See Table 3-10 for a complete summary of field duplicate RPD results. In general, the RPDs were
acceptable.

3.3.2. LABORATORY QA/QC

All samples were analyzed within holding times. There were no target analytes detected in any of the
laboratory method blanks. All laboratory control spike (LCS), matrix spike (MS) and matrix spike
duplicates (MSD) met the EPA quality assurance guidelines. Samples collected in the field for
MS/MSD analysis were wells MW-112 and W-31. A more complete summary of laboratory QA/QC

is contained in the laboratory narrative in Appendix B.
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4. SUMMARY/SCHEDULE

As described in Section 3.0, the results of the first quarter 1999 groundwater monitoring event were
relatively consistent with previous monitoring results at the Site. In general, the concentration and
number of organic COI decreased across the site. No Site-related organic constituents were detected
above applicable standards in either the Shallow-Zone Compliance Wells (SE-2 SWQC) or the Deep-
Zone Wells (II-A GWQC). Exceedances were noted for some inorganic parameters (mostly metals),
however, concentrations of these parameters are distributed Site-wide, may be reflective of background
and/or brackish groundwater conditions, and are not necessarily related to previous Site activities. For
these reasons, re-sampling activities as specified in the RAP and SAP were not scheduled. The
NJIDEP was notified of these exceedances (vié verbal communication) per RAWP and SAP

requirements.

The second quarter sampling event was completed during the week of June 7 through 14, 1999. The
NIDEP was notified prior to the initiation of sampling activities.
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5. SUMMARY OF RAWP SITE ACTIVITIES

The following provides a summary of activities associated with the RAWP that were conducted '
throughout the first quarter of 1999. This summary is being submitted at the request of the NJDEP in

lieu of submitting monthly status reports.

5.1. BARRIER WALL

Slurry Wali

Activities associated with obtaining necessary data to document conformance with RAWP requirements
were conducted during the reporting period. These activities included the survey of the as-built
centerline location of the slurry wall by a New Jersey licensed surveyor. In accordance with
N.J.A.C. 7:26E-6.6, results and documentation of all appropriate field and laboratory QA\QC testing
and measurements will be provided in a comprehensive Remedial Action Report (RAR).

Steel Sheet Pile Wall

Activities associated with obtaining necessary data to document conformance with RAWP requirements
were conducted during the reporting peridd. Both as-built drawings and construction documentation
were compiled during the reporting period. In accordance with N.J.A.C. 7:26E-6.6, results and
documentation of all appropriate field QA\QC testing and measurements will be provided in a
comprehensive Remedial Action Report (RAR).

PDM Key

No construction activities associated with the PDM key were completed during the reporting period.
On January 18, 1999 results of a pre-construction field investigation along the alignment of the PDM
key were forwarded to the NJDEP. Based on the data, minor modifications to the PDM Key were
discussed at a meeting held with the NJDEP on January 21, 1999. A follow-up “PDM Key - Progress
Update” was forwarded to the NJDEP on February 5, 1999 which included an implementation plan.
The implementation plan included several NJDEP conditions discussed at the January 21, 1999
meeting. Construction activities are anticipated to be conducted in the second or third quarter of
1999. The NJDEP will be notified in advance of construction activities.
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Monitoring -

Weekly inspection conducted throughout conducted generally during low tide conditions did not reveal
leakage of DNAPL on the outboard side of the SSP. ' ’

5.2. TANK\BUILDING DEMOLITION

Tank

Removal of tank contents commenced during the reporting period. A majority of the tank contents had

been removed and transported to the Safety Kleen TSD facility in Sarnia Ontario.

Building Demolition

SK completed the bidding and local permitting necessary for asbestos abatement and demolition of the

existing former Koppers facility buildings during the reporting period.

5.3. PDM SuRrrACE COVER

A request for a temporary zoning approval to place PDM in additional areas of the Eastern portion of
the site was conditionally approved by the HMDC. The temporary request originated from the need to
divert surface water from directly infiltrating into the groundwater table in the east area so that SSP
and slurry wall overtopping with groundwater could be prevented. SK placed PDM in the permitted
area in accordance with the HMDC conditions during the reporting period. In order to construct
stormwater outfall structures, a Nationwide Permit from the Army Corps of Engineers was obtained.

Final design for the basin outlet facilities was initiated during the reporting period.

5.4. AREA OF CONTAMINATION (AOC)

As specified in the RAWP, slurry trench spoil, waste piles, sediments and dike material generated
from the SSP starter trench have been placed in the AOC. Large debris (timbers and steel etc) were
removed from the materials. Due to larger than expected volumes of materials generated from

| constructing the slurry wall deeper than planned and thé steel sheet pile wall starter trench, a
modification to the AOC was necessary in the eastern area of the site. Locations of the materials will
be surveyed, graded and covered with PDM. It is anticipated that construction within the AOC will
not be complete until all designated waste piles, and river sediments are addressed as specified in the

RAWP and as discussed in their respective sections.
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5.5. - SEDIMENTS
No construction activity associated with the sediments were conducted during the reporting period.

Sediment remediation will commence once the AOCE Section 10 and 404 wetlands permit have been

obtained.

5.6. WASTE PILES

The majority of the designated waste piles are located either directly in adjacent to wetlands. Some
designated waste materials are located in the intertidal zone. Due to their locations, remediation
activities cannot commence until the AOCE Section 10 and 404 wetlands permit have been obtained.

5.7. INTERIM REMEDIAL MIEASURES (IRM) SYSTEM OPERATION

The IRM operated throughout the reporting period with the exception of several short term shut-down
periods required for modifications\repairs. Table 5-1 lists the cumulative shutdown period of the IRM

system. This time will be added to the operation time specified in the RAWP.

5.8. SCHEDULE

A revised schedule is provided as figure 5-1 of this report. Please note that many of the RAWP
activities are contingent on obtaining the ACOE Section 10/404 permit.
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TABLE 2.1
MONITORING WELL FUNCTIONS
QUARTERLY GROUNDMWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Groundwater DNAPL
Water Level | Sampling and Thickness
Well ID Monitoring Anahvsis Monitoring ' Comments
Shallow Zone Wells
MW.100 \
MW.10]) \
MW.102R
MW.103
MW
MW. 105
MW.106
MW.108
MWL 109
MW-110
MWL
NMWLT2
MW-113
MW-] 14 A
MW.118
MW.116
MW.117
MW.T1R
MW.119
MW.120
MW.121
MW.122
MW.122
MW.124
MW.128
MW-126
MW-127
MW.128
MW.129

-
-

s |

ERER A O Pl BN Y

Not vetinstalled
DNAPL in well: MW-130 replaces for samplinz

>

EA R R Il b E AN LN R B
”
-

P
S R P P4

P
P

ot lm e foe ] oe

MW.130
P-19
P-20

Replaces MW-115 for samplins and analvsis

p-22

P-24
P.2SA
SWW.s.|
SWW-2S
w.9
W-12R
W.27

[ o [ oo [ [ {m [t |2 o= [ [ [ | | = [ [ [ (> [~
»
=

Deep Zone Welis
C-3
SWW.6.5
SWW.7.5
SWW.9
W-13R
W-17
W-2§
W-29
W-30
W3l

ER A BN

2 e [0 [ e {oe Fix §oe [ox [0
ke [ | fae |
»”

NOTES:
(1) MW-114 is to be implemented into these phases of monitoning when instailed
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TABLE 2-2 .
SHALLOW ZONE GROUNDWATER ANALYTICAL PARAMETERS
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
. KEARNY.NEW JERSEY

Parameter L ‘ Method
Constitwents of interest
TCL VOCs EPA Method 624
TCL SVOCs EPA Method 625
TAL Mezals EPA Method 200.7
Total cyanide

EPA Method 335.1/335.2
SM 4300-CN (1)

Free cvanide

Nawral atenuarion indicators / general chemisin parameters
pH, specific conductance,

temperature. dissolved oxygen,

redox potential. urbidity

Field parameters (in conjunction
with low flow methods and flow-

through cell)
alkaliniry EPA Method 310.2/310.1
nitrate EPA Method 353.2/353.3
sulfate EPA Method 375.4
manganese EPA Method 200.7 (w/ metals)
ferrous iron SM 3500-Fe.D
methane EPA Method 8015
carbon dioxide ASTM D-4500
chloride EPA Method 325.1/325.3
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DEEP ZONE GROUNDW

TABLE 2-3 _ ,
ATER ANALYTICAL PARAMETERS

QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE

KEARNY. N

EW JERSEY .

Parameter

—

Method

Constituents of interest

TCL VOCs EPA Method 624
TCL SVOCs EPA Method 625
TAL Metals EPA Method 200.7

Total cvanide

EPA Method 335.1/335.2

Free cvanide

SN 4500-CN (1)

Narural anenuation indicators / ge

neral chemisir: parameters

pH. specific conductance,
temperature, dissolved oxygen.
redox potential. turbidiry

Field parameters (in conjunction
with low flow methods and flow-
through cell)

total dissolved solids

EPA Method 160.1

EPA Method 325.1/325.2

chloride
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TABLE 24
SUMDMARY OF QA/QC SAMPLING
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY -

QA /7 QC Sample Type Frequency of Collection Analytical Parameters
Trip Blank 1 per sample shipment / cooler TCL VOCs
Field Blank 1 per 20 primary samples all COls
Duplicate 1 per 20 primary samples all
_ TCL VOCs, TCL SVOCs,
MS . MSD 1 per 20 primarv samples TAL meuals
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TAB' .
6 SHALLOW ZONE GROUN\ 6 ELEVATION DATA : a

QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Date: _ 8/18 - 9/10/98 177799 14199 12299 1729159
TOCELv. (/ Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth to Water “Groundwater
Well ID msl) Ref. (f-toc) Elevation ((ft-msl) (fi-toc) Elevation ((ft-msl) (fi-toc) Elevation ((fi-msl) (f-toc) Elevation ((f-msl)
MW-100 6.43 1 2.12 431 NM NM 1.86 4.57 NM NM
- MW-101 8.74 1,2 4.03 4.71 NM NM 3.77 4.97 NM NM
MW-102R 13.53 2 8.40 5.13 NM NM 7.84 5.69 NM NM
MW-103 9.66 1 4.58 5.08 4.58 5.08 4.13 5.53 4.16 5.50
MW-104 7.09 1 2.06 5.03 2.04 5.05 1.56 5.53 1.62 5.47
MW-105 8.46 1 3.60 4.86 3.74 4.72 2.45 6.01 3.15 5.31
MW-106 8.34 1 3.32 5.02 3.21 5.13 2.56 5.78 2.42 5.92
MW-108 7.05 1 4.33 2.72 NM NM 4.12 2.93 NM NM
MW-109 7.23 i 4.54 2.69 NM NM 4.15 3.08 NM . NM
MW-110 - 10.29 1 6.33 3.96- NM NM 6.12 4.17 NM NM |
MW-111 7.93 1,2 3.45 4.48 NM NM 3.19 4.74 NM NM
MW-112. 11.22 1 6.50 4.72 : 6.69 4.53 6.11 5.11 5.75 5.47
MW-113 11.34 2 7.75 3.59 7.76 3.58 7.22 4.12 7.25 ) 4.09
MWw-114 NI NM NI NI NI NM NI Nl NI
MW-115 9.39 2 3.84 5.55 3.80 5.59 3.10 - 6.29 4.31 5.08
MW-116 9.13 2 3.89 5.24 3.88 5.25 3.28 5.85 3.43 5.70
MW-117 21.01 2 15.64 5.37 15.54 5.47 14.83 6.18 14.76 6.25.
MW-118 10.93 2 5.62 3.31 5.59 5.34 4.31 6.62 4.10 6.83
MW-119 7.70 2 3.90 3.80 ) NM NM 3.70 4.00 NM NM
MW-120 7.37 2 5.26 2.11 NM NM 5.15 2.22 NM NM
MW-121 7.62 2 5.80 1.82 NM NM 5.07 2.55 NM NM
MW-122 6.77 2 4.09 2.68 NM NM 3.74 3.03 NM NM
MW-123 6.49 2 3.70 2.79 NM NM 3.35 3.14 NM NM
MW-124 18.23 2 12.87 5.36 12.78 5.45 12.27 5.96 12.21 6.02
MW-125 13.53 2 10.81 2.89 NM NM 10.51 3.19 NM NM
MW-126 13.39 2 9.84 3.77 NM ) NM 9.54 4.07 NM - NM
MW-127 8.88 2 6.29 2.59 NM NM 5.32 3.56 NM NM
MW-128 6.43 2 2.87 3.56 NM NM 2.71 3.72 NM NM
MW-129 19.98 2 14.74 5.24 14.68 5.30 14.12 5.86 14.10 5.88
MW-130 13.86 2 8.62 5.24 8.61 5.25 8.02 5.84 8.08 5.78
P-19 15.67 2 10.77 4.90 . 10.70 4.97 10.39 5.28 10.32 5.35
P-20 7.57 2 2.12 5.45 2.02 5.55 1.49 6.08 1.95 5.62
P-22 10.95 2 5.39 5.56 5.44 5.51 3.88 7.07 3.84 7.11
P-22R * NI NI NI NI NI NI NI NI
P-24 17.42 23 16.99 5.07 16.93 5.13 16.30 5.76 16.20 5.86
P-25A 8.54 2 4.85 3.69 4.92 3.62 4.19 4.35 4.40 4.14
SWW-5.1R . 11.41 2 6.45 4.96 6.32 5.0 5.53 5.88 5.44 ] 5.97
SWW-25 14.45 2 9.43 5.02 9.36 5.09 8.71 5.74 8.79 5.66
W-9 8.22 2 2.50 5.72 2.40 5.82 1.41 6.81 1.39 6.83
W-12R 10.76 2 5.62 5.14 5.53 5.23 4.88 5.88 4.79 5.97
w-27 7.56 2 1.93 5.63 1.83 5.73 1.10 6.46 2.62 4.94

NOTES: 1) Surveyed by Casey & Keller, August 1997
2) Surveyed by Casey & Keller, August-September 1998
3) Surveyed by Casey & Keller, November 1998
4) TOC = top of casing ’
5) fi-toc = feet below top of casing
6) R-msl = feet above mean sea level
7) NI = well was not instalied on measurement date
8) * = approximate values - wells were refurbished; survey data forthcoming
9) NM = No Measeurement Taken 9 322201 1 3
10) Reference elevations for groundwater quality monitoring after 11/24/98 are corrected by 0.06 feet due to the installation of sampling pumps.
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SHALLOW ZONE GROUNL

QUARTERLY GROUNDWATER MONITORING REPORT

TAB b
' ELEVATION DATA

FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY

Date:

8/18 - 9/10/98

2/4/99 2/12/99 2/19/99 2/26/99
TOC Elev. (ft Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater
Well ID msl) Ref. (f-toc) Elevation ((ft-msl) (ft-toc) Elevation ((fi-msl) (f-toc) Elevation ((ft-msl) (A-toc) Elevation ((ft-msl)
MW-100 6.43 1 1.71 4.72 NM NM 2.76 3.67 NM NM
MW-101 8.74 1,2 3.57 5.17 NM NM 3.60 5.14 NM NM
MW-102R 13.53 2 7.91 5.62 NM NM 8.04 5.49 NM NM
MW-103 9.66 1 4.20 5.46 4.40 5.26 4.34 5.32 4.48 5.18
MW-104 7.09 1 1.63 5.46 1.82 5.27 1.75 5.34 1.92 5.17
MW-105 8.46 1 3.02 5.44 3.50 4.96 3.07 5.39 3.66 4.80
MW-106 8.34 1 2.33 6.01 2.59 5.75 2.65 5.69 2.87 5.47
MW-108 7.05 1 4.12 2.93 NM NM 433 2.72 NM NM
MW-109 7.23 1 4.11 3.12 NM NM 4.39 2.84 NM NM
MW-110 10.29 1 6.03 4.26 NM NM 6.05 4.24 NM NM
MW-111 7.93 ‘1,2 2.98 4.95 NM NM 3.02 4.91 NM NM
MW-112 11.22 1 6.00 5.22 6.13 5.09 5.99 5.23 6.09 5.13
MW-113 11.34 2 7.12 4.22 7.43 391 7.23 4.11 7.50 3.84
MW-114 NI NM NI NI NI NM NI N1 NM
MW-115 9.39 2 4.26 5.13 4.51 4.88 4.35 5.04 4.57 4.82
MW-116 9.13 2 3.56 5.57 3.83 5.30 3.66 5.47 3.91 5.22
MW-117 21.01 2 14.76 6.25 15.15 5.86 13.03 6.00* 13.35 5.68
MW-118 10.93 2 3.95 6.98 4.56 6.37 4.35 6.58 5.07 5.86
MW-119 7.70 2 3.58 4.12 NM NM 3.57 4.13 NM NM
MW-120 137 2 5.09 2.28 NM NM 5.04 2.33 NM NM
MWw-121 7.62 2 4.68 2.94 NM NM 5.38 2.24 NM NM
MW-122 6.77 2 3.69 3.08 NM NM 3.79 2.98 NM NM
MW-123 6.49 2 3.23 3.26 NM NM 3.40 3.09 NM NM
MW-124 18.23 2 12.26 5.97 12.50 5.73 12.46 5.77 12.62 5.61
MW-125 13.53 2 10.39 3.31 NM NM 10.41 3.29 NM NM -
MW-126 13.39 2 9.48 4.13 NM NM 9.46 4.15 NM NM
MW-127 8.88 2 5.12 3.76 NM NM 5.46 3.42 NM NM
MW-128 6.43 2 2.65 3.78 NM NM 2.66 3.77 NM NM
MW-129 19.98 2 14.14 5.84 14.38 5.60 14.32 5.66 14.49 5.49
MW-130 13.86 2 8.15 5.71 8.41 5.45 8.30 5.56 8.50 5.36
P-19 15.67 2 10.34 5.33 10.49 5.18 10.45 5.22 10.55 5.12
P-20 7.57 2 2.02 5.55 2.40 5.17 2.02 5.55 2.41 5.16.
P-22 10.95 2 3.40 7.55 3.89 7.06 4.04 6.91 4.54 6.41
P-22R * NI NI NI NI NI NI NI NI
P-24 17.42 23 16.20 5.86 16.40 5.66 16.49 5.57 16.64 5.42
P-25A 8.54 2 4.27 4.27 '4.64 3.90 4.40 4.14 4.76 3.78
SWW-5.1R 11.41 2 5.38 6.03 5.83 5.58 5.65 5.76 6.03 5.38
SWW-25 14.45 2 8.76 5.69 9.03 5.42 8.93 5.52 9.18 5.27
W-9 8.22 2 1.02 7.20 1.43 6.79 1.41 6.81 1.80 6.42
W-12R 10.76 2 4.73 6.03 5.00 5.76 5.01 5.75 5.24 5.52
w-27 7.56 2 2.64 4.92 2.80 4.76 2.61 4.95 2.81 4.75

NOTES: 1) Surveyed by Casey & Keller, August 1997
2) Surveyed by Casey & Keller, August-September 1998
3) Surveyed by Casey & Keller, November 1998

4) TOC = top of casing

5) fi-toc = feet below top of casing

6) fl-msl = feet above mean sca level
7) NI = well was not installed on meas

8) * = approximate values - wells were refurbished; survey data forthcoming

9) NM = No Meascurement Taken

urement date

10) Reference clevations for groundwater quality monitoring after 11/24/98 are corrected by 0.06 feet due to the installation of sampling pumps.

932220114
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7 - @
. SHALLOW ZONE GROUNL

. cr ELEVATION DATA
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE
KEARNY, NEW JERSEY

Date:  8/18 - 9/10/98 372099 3/11/99 3/18/99 3/23/99 .
TOC Elev. (] Depth to Water Groundwater Depth to Water Groundwater Depth to Water Groundwater Depth to Water.  Groundwater
Well ID msl) Ref. (fi-toc) Elevation ((f-msl) (ft-toc) Elevation ((ft-msl) (ft-toc) Elevation ((fR~msl) (fi-toc) Elevation ((fi-msl)
MW-100 6.43 1 1.76 4.67 NM NM 1.82 461 1.84 4.59
MW-101 8.74 1,2 3.65 5.09 NM NM 3.88 4.86 3.88 4.86
MW-102R 13.53 2 8.19 5.34 NM NM 8.16 5.37 8.08 5.45
MW-103 9.66 1 4.43 ) 5.23 4.48 5.18 4.41 5.25 4.39 5.27
MW-104 7.09 1 1.86 5.23 1.90 5.19 1.87 5.22 1.79 5.30
MW-105 8.46 1 3.36 5.10 3.74 4,72 3.45 5.01 2.43 6.03
MW-106 8.34 1 2.85 5.49 2.84 5.50 2.86 5.48 2.79 5.55
MW-108 7.05 1 4.47 2.58 NM NM 4.55 2.50 4.32 2.73
MW-109 7.23 1 4.50 2.73 NM NM 4.43 2.80 4.23 3.00
MW-110 10.29 1 6.07 4.22 NM . NM 6.07 4.22 6.13 ) 4.16
MW-111 7.93 1,2 3.04 4.89 NM NM 3.18 4.75 3.21 4.72
MW-112 11.22 1 6.00 5.22 6.51 471 6.33 4.89 6.24 4.98
MW-113 11.34 2 7.30 4.04 7.43 391 7.25 4.09 7.14 4.20
MW-114 NI NM NI NI NI NM NI NM NI
MW-115 9.39 2 4,52 4.87 434 5.05 4,38 5.01 4.72 4,67
MW-116 9.13 2. 3.83 5.30 3.88 5.25 3.81 5.32 3.64 ) 5.49
MW-117 21.01 2 13.18 '5.85¢ 13.32 5.71 13.12 5.91* 12.98 6.05*
MW-118 10.93 2 4.70 6.23 5.08 5.85 4.70 6.23 5.68 5.25
MW-119 7.70 2 3.56 4.14 NM NM 3.64 4,06 3.69 4.01
MW-120 7.37 2 5.10 227 NM NM 5.03 2.34 5.11 2.26
MW-121 7.62 2 5.49 2.13 NM NM 5.45 2.17 5.20 2.42
MW-122 6.77 2 3.81 2.96 NM NM 3.82 2.95 3.81 : 2.96
MW-123 6.49 2 3.39 3.10 NM NM 3.38 3.11 3.41 3.08
MW-124 18.23 2 12.55 5.68 12.60 5.63 12.49 5.74 12.51 N7
MW-125 13.53 2 10.47 3.23 NM NM 10.45 3.25 10.30 3.40
MW-126 13.39 2 9.49 4.12 NM NM 9.52 4.09 9.48 4.13 .
MW-127 8.88 2 5.54 3.34 NM NM 5.50 3.38 5.34 3.54
MW-128 6.43 2 2.66 3.77 . NM NM 2.67 3.76 2.66 3.77
MW-129 19.98 2 14.42 5.56 14.47 5.51 14.34 5.64 14.29 5.69 "
MW-130 13.86 2 8.40 5.46 8.49 5.37 8.36 5.50 8.27 5.59
P-19 15.67 2 10.52 5.15 10.54 5.13 10.50 5.17 10.56 . 511
P-20 7.57 2 2.20 5.37 2.14 5.43 1.95 5.62 1.15 6.42
P-22 10.95 2 438 6.57 4.41 6.54 4.18 6.77 4.06 ) 6.89
P-22R * NI NI NI NI NI NI NI NI
P-24 17.42 2,3 16.56 5.50 16.58 5.48 16.46 5.60 16.42 5.64
P-25A 8.54 2 4.45 4.09 4.67 3.87 4.47 4.07 4.27 4.27
SWW-51R 11.41 2 5.86 5.55 6.00 5.41 5.80 5.61 5.58 5.83
SWW-25 14.45 2 9.10 5.35 9.16 5.29 9.1t 5.34 8.99 5.46
W-9 8.22 2 1.63 6.59 1.59 6.63 1.60 6.62 1.20 7.02
W-12R 10.76 2 5.19 5.57 5.22 5.54 5.20 5.56 5.13 5.63
W-27 7.56 2 2.75 4.81 2.59 4.97 3.00 4.56 2.15 " 541

NOTES: 1) Surveyed by Casey & Keller, August 1997
2) Surveyed by Casey & Keller, August-September 1998
3) Surveyed by Casey & Keller, November 1998
4) TOC = top of casing
5) f-toc = feet below top of casing
6) ft-msl = feet above mean sea fevel
7) NI = well was not installed on measurement date
8) * = approximate values - wells were refurbished; survey data forthcoming
9) NM = No Measeurement Taken . 9322201 1 5
10) Reference elevations for groundwater quality monitoring afler 11/24/98 are corrected by 0.06 feet duc to the installation of sampling pumps.
AOF R
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TABLE 3-2
DNAPL THICKNESS DATA

QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY
Date: 1/7/99 ' 1/22/99 .
Depth to Total Depth (ft- DNAPL Depth to Total Depth (ft- DNAPL
Well ID DNAPL (ft-toc) toc) Thickness (ft) | DNAPL (ft-toc) toc) Thickness (ft)
Shallow Zone
MW-112 NP 14.70 NP NP NM NP
MW-115 11.85 15.67 3.82 11.78 15.60 3.82
MWw-116 NP 12.46 NP - NP 12.46 NP
MW-117 NP NM NP NP NM NP
MW-118 NP NM NP NP NM NP
MW-129 NP 22.22 NP NP NM NP
MW-130 NP 16.76 NP NP NM NP
P-20 8.46 17.29 8.83 7.51 17.28 9.77
pP-22 NP 16.07 NP NP NM NP
P-24 NP 29.85 NP NP 30.10 NP
SWW-5.1R NP 13.62 NP NP NM NP
W-9 9.15 10.71 1.56 10.10 10.71 0.61
W-27 10.94 16.45 5.51 10.80 16.40 5.60
Deep Zone
C3 NP 78.00 NP NP NM NP
SWW-6.5 NP 61.50 NP NP NM NP
SWW-7.5 NP 80.55 NP NP NM NP
SWW-9 NP 74.92 NP NP NM NP
W-13R NP 80.20 NP NP NM NP
W-25 NP 68.65 NM NP NM NM
W-29 NP 74.70 NP NP NM NP
NOTES:

1) ft-toc = feet below top of casing

2) NP = no product detected

3) NI = well was not installed on measurement date

4) * = DNAPL was observed throughout water column

5) Monitoring well W-9 was refurbished before 9/1/98 gauging event
6) NM = not measured

932220116
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TABLE3-2PG2

TABLE 3-2

DNAPL THICKNESS DATA
QUARTERLY GROUNDWATER MONITORING REPORT

FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY
Date: 2/4/99 2/19/99

Depth to Total Depth (ft- DNAPL Depth to Total Depth (ft- DNAPL

Well ID DNAPL (ft-toc) toc) Thickness (ft) | DNAPL (ft-toc) toc) Thickness (ft)
Shallow Zone

MW-112 NP 14.70 NP NP 14.70 NP
MW-115 11.99 15.67 3.68 11.78 15.67 3.89
MW-116 NP 12.46 NP NP 12.46 NP
MW-117 ‘NP NM NP NP NM NP
MW-118 NP NM NP NP NM NP
MW-129 NP 22.22 NP NP 2222 NP
MW-130 NP 16.76 NP NP 16.76 NP

P-20 8.45 17.29 8.84 9.21 17.29 8.08

p-22 NP 16.07 NP NP 16.07 NP

P-24 NP 29.85 NP NP 29.85 NP

SWW-5.1R NP 13.62 NP NP 13.62 NP
W-9 9.78 10.71 0.93 10.28 10.71 0.43
W-27 10.87 16.45 5.58 10.92 16.45 5.53

Deep Zone ‘

C-3 NP 78.00 NP NP 78.00 NP
SWW-6.5 NP 61.50 NP NP 61.50 NP
SWW-7.5 NP 80.55 NP NP 80.55 NP
SWW-9 NP 74.92 NP NP 74.92 NP
W-13R NP 80.20 NP NP 80.20 NP
W-25 NP 68.65 NM NP 68.65 NM
W-29 NP 74.70 NP NP 74.70 NP

NOTES:

1) fi-toc = feet below top of casing

2) NP = no product detected

3) NI = well was not installed on measurement date

4) * = DNAPL was observed throughout water column

5) Monitoring well W-9 was refurbished before 9/1/98 gauging event

6) NM = not measured

932220117
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TABLE 3-2
DNAPL THICKNESS DATA
QUARTERLY GROUNDWATER MONITORING REPORT
FORMER KOPPERS SEABOARD SITE

KEARNY, NEW JERSEY
Date: 3/2/99 3/18/99 3/23/99
Depth to Total Depth (ft- DNAPL Depth to Total Depth (R~ DNAPL Depth to “Total Depth (ft- DNAPL
Well ID DNAPL (ft-toc) toc) Thickness (ft) | DNAPL (ft-toc) toc) Thickness (ft) | DNAPL (ft-toc) toc) Thickness (ft)
Shatlow Zone
MW-112 NP 14.70 NP NP 14.70 NP NP 14.70 - NP
MW-115 11.73 15.67 3.94 13.18 15.67 2.49 13.31 15.67 : 2.36
MW-116 NP 12.46 NP NP 12.46 NP NP 12.46 NP
MW-117 NP NM NP NP NM NP NP NM NP
MW-118 NP NM NP NP NM NP NP NM NP
MW-129 NP 22.22 NP NP 22.22 NP NP 22.22 NP
MW-130 NP 16.76 NP NP 16.76 NP NP 16.76 NP .
P-20 10.09 17.29. 7.20 11.23 17.29 6.06 10.98 17.29 6.31
P-22 NP 16.07 NP NP 16.07 NP NP 16.07 NP
P-24 NP 29.85 NP NP 29.85 NP NP 29.85 NP
SWW-5.1R NP 13.62 NP NP 13.62 NP NP 13.62 NP
W-9 10.42 10.71 0.29 10.50 10.71 0.21 10.78 10.71 0.07
Ww-27 10.88 - 16.45 5.57 10.80 16.45 5.65 10.93 16.45 5.52
Deep Zone
C-3 NP 78.00 NP NP 78.00 NP NP 78.00 NP
SWW-6.5 NP 61.50 NP NP 61.50 NP NP 61.50 NP
SWW-7.5 NP 80.55 NP NP 80.55 NP NP 8Q.55 NP
SWW-9 NP 74.92 NP NP 74.92 NP NP 74.92 NP.
W-13R NP 80.20 NP NP 80.20 NP NP 80.20 ‘NP
W-25 NP 68.65 - NM NP 68.65 NM NP 68.65 NM
W-29 NP 74.70 NP NP 74.70 NP NP 74.70 NP
NOTES:

1) ft-toc = feet below top of casing

2) NP = no product detected _

3) NI = well was not installed on measurement date

4) * = DNAPL was observed throughout water column

5) Monitoring well W-9 was refurbished before 9/1/98 gauging event
6) NM = not measured

ABLES.2PG3 | 932220118 3 0F3



@ s | - o v $K Services (East], L .C.
safenphleen.

Table 3-3 Summary of Mean, Number of Samples, and Range of Concentrations for
Field, General C_hemisrty and Metals in the Shallow and Deep Groundwater Zones

. Range
Parameter Name Units Mean N Min Max

Groundwater Zone: SHALLOW

Well Type: Compliance

Alkalinity, Total ug/L as CaCO 346.,250.00 8 130,000.00 530.000.00
Calcium ug/L 177,500.00 8 110,000.00 290,000.00
Carbon Dioxide - mg/L. 462.75 8 210.00 721.00
Chloride mg/L 1,617.50 8 180.00 5,100.00
Cyanide, Total ug/L 54.14 7 11.00 220.00
Dissolved Oxygen (DO) mg/L 0.66 . 8 0.23 1.25
Iron ug/L 22,300.00 8 3,400.00 42,000.00
Iron (Ferrous) mg/L 10.80 6 2.90 18.00
Magnesium ug/L 49,875.00 8 23,000.00 110,000.00
Manganese ug/L 926.25 8 ~390.00 2,400.00
Methane mg/L 1.14 8 0.15 2.95
Oxidation Reduction Potential mVv -132.81 8 -353.50 -62.10
pH SuU 6.98 8 6.49 8.43
) Potassium ug/L ) 139,000.00 8 17,000.00 620,000.00
% Sodium ug/L 911,250.00 8 110,000.00  3,100,000.00
Specific Conductivity usS 5.85 8 1.51 15.90
Sulfate ug/L 220,250.00 8 18,000.00 430,000.00
Turbidity NTU 17.24 8 2.60 76.30
Well Type: Monitoring

Alkalinity, Total ug/L as CaCO 420,222.22 18 84,000.00  1,400,000.00
Calcium ug/L 129,647.06 17 45,000.00 270,000.00
Carbon Dioxide mg/L 432.83 18 123.00 1,220.00
Chioride mg/L 1,287.56 18 66.00 4,100.00
Cyanide, Free ug/L 15.50 2 12.00 19.00
Cyanide, Total ug/L 94.36 14 12.00 560.00
Dissolved Oxygen (DO) mg/L 1.00 18 0.18 3.96
Iron ug/L 31,146.67 18 240.00 100,000.00
Iron (Ferrous) mg/L 25.49 15 0.40 74.50
Magnesium ug/L 73,055.56 18 15,000.00 330,000.00
Manganese ug/L 1,040.72 18 29.00 3,500.00
Methane mg/L 3.87 18 0.06 11.90
Oxidation Reduction Potential mV -102.24 18 -331.50 57.40
pH SuU 6.70 18 5.84 8.51
Potassium ug/L 62,938.89 18 5,200.00 170,000.00
Sodium ug/L 796,666.67 18 42,000.00  2,400,000.00
Specific Conductivity uS 494 18 0.78 15.60
Sulfate ug/L 188,500.00 18 11,000.00 780,000.00
Turbidity NTU 42.36 18 0.50 411.10

@ 04-23-1999 . Page 1 of 2
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. . Range -

Parameter Name Units Mean N Min. Max

Groundwater Zone: DEEP ' »

Well Type: Compliance

Calcium ug/L 477,142.86 7 90,000.00  1.900,000.00
Chloride mg/L 1,844.29 7 580.00 4,700.00
Dissolved Oxygen (DO) mg/L 1.17 7 0.41 1.87
Iron ug/L 118,485.00 6 610.00 650,000.00
Magnesium ug/L 167.000.00 6 20.000.00 390.000.00
Manganese ug/L 5,268.33 6 340.00 26,000.00
Oxidation Reduction Potential my -73.89 7 -127.80 -7.70
pH SU 7.94 7 6.87 11.99
Potassium ug/L 42,583.33 6 7,900.00 120,000.00
Sodium ug/L 815,714.29 7 190,000.00  2,600,000.00
Solids, Total Dissolved mg/L 3,028.57 7 1,000.00 8,000.00
Specific Conductivity uS 8.70 7 2.19 26.59
Turbidity NTU 589.26 7 © 35.60 1,787.60

04-23-1999 Page 2 of 2
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 1st Quarter 1999 8K SEPVIGB.S(EHSII.LE«

s HeEn Laboratory . SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Field/General Chemistry Units . See Below
NJ Class SE-2 Well Location

Parameter Name CAS# SWACKOL e MWAI02R  MW-103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
Alkalinity, Total NA ug/L as CaC03 530000 480000 130000 310000 330000 380000 370000 220000
Carbon Dioxide NA mg/L 173 524 210 465 524 398 541 319
Chloride 16887-00-6 NA mg/L 5100 3400 600 950 1600 180 290 820
Cyanide, Free 57-12-5 1 ug/L <10 <10 <10 <10 <10 <10 <10 <10
Cyanide, Total 57-12-5 NA ug/L 220 50 1" 15 21 <10 37 25
Dissolved Oxygen (DO) NA mg/t 023 0.35 0.76 0.49 0.71 0.26 1.21 1.25
lron (Ferrous) 15438-31-0 NA mg/L <0.4 131 ) 18 29 15.3 <01 3.89 . 11.6
Methane 74-82-8 NA moiL 223 143 0.357 0712 0.887 295 R 0.405 0.153
Nitrogen, Nitrate 14797-55-8 NA ug/L <100 <100 <100 <100 <100 <100 <100 ’ <100
Nitrogen, Nitrite 14787-65-0 NA mg/L <0.05 <0.05 '<0.05 <0.05 <0.05 <0.05 <0.1M <0.1M
Nitrogen, Nilrite and Nitrale NA mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Oxidation Reduction Polential NA mv -353.5 -99.4 -91 -97.5 -99.4 -1839.8 -69.8 -62.1
pH NA suU 843 6.69 6,68 6.5 6.53 7.77 6.72 6.49
Specific Conduclivity NA © uS 15.9 10.56 2.987 3.926 6.072 1.5 2.057 38
Sulfate 14808-79-8 NA ug/l. 260000 160000 300000 140000 430000 24000 18000 430000
Temperature .NA degree C 941 14.66 10.56 1215 12.09 11.27 14.72 ' 12.07

Turbidity ’ NA NTU 763 26 116 13.6 7.42 9.2 1.4 ) 5.8

Note: NA = not available for this parameter,
Data Qualifiers: M = duplicate precision not met.

06-04-1999 Page 1 of 5
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 1st Quarter 1999 K Safvlcﬂslfastl.l.ﬂ.

safeltHlec Laboratory . SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Metals, Total Units T uglt
NJ Class SE-2 Well Location )
Parameter Name CAs # Swactol) MW-102R  MW-103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
Aluminum 7429-90-5 NA <200 340 3400 <200 440 360 1300 9000
Antimony 7440-36-0 4300 <60 <60 <60 <60 <60 <60 <60 <60
Arsenic 7440-38-2 0.136 32 12 <10 20 44 11 <10 <10
Barium 7440-39-3 NA 340 500 210 <200 <200 <200 «200 230
Beryllium 7440-41-7 NA <5 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 NA <5 <5 <5 <5 <5 <5 <5 - 58
Calcium 7440-70-2 NA 110000 140000 120000 220000 290000 120000 170000 250000
Chromium 7440-47-3 3230 <10 110 <10 <10 <10 <10 34 150
Coball 7440-48-4 NA <50 <50 <50 <50 <50 <50 <50 <50
Copper 7440-50-8 NA X <25 <25 <25 <25 <25 <25 39 250
iron 7439-85-6 NA 21000 40000 17000 13000 21000 3400 21000 42000
Lead 7439-92-1 NA <3 25 12 33 42 18 38 . 49
Magnesium 7439-95-4 NA 28000 47000 23000 65000 110000 27000 38000 61000
Manganese 7439-96-5 100 1400 2400 450 390 570 930 570 : 700
Mercury 7439-97-6 0.146 <0.2 <0.2 <0.2 ' <0.2 <0.2 <0.2 <0.2 0.61
Nickel 7440-02-0 3900 270 <40 <40 <40 <4Q <40 <40 <40
Potassium 7440-09-7 NA 620000 240000 24000 40000 100000 19000 17000 52000
Selenium 7782-49-2 NA <5 <5 <5 <5 <5 <5 <5 <5
Silver 7440.22-4 NA <10 <10 <10 <10 <10 <10 <10 <10
Sodium 7440-23-5 NA 3100000 1900000 220000 480000 . 890000 110000 150000 440000
Thallium 7440-28-0 6.22 <10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA <50 <50 <50 <50 <50 <50 <50 ’ <56

Zinc 7440-66-6 NA <20 28 <20 <20 3 21 410 58

Nole: NA = not available for this parameler
Dalta Qualifiers: M = Duplicate precision not met.

04-29-1999 - Page 20l 5
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 1st Quarter 1999

8K Services (East). L .C.

sateeen Laboratory . SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Organics, Semi-Volatile Units ug/L
NJ Class SE-2 Well Location

Parameter Name CAS # SWac(el) MW-102R  MW-103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
1,2,4-Trichlorobenzene 120-82-1 113 <100 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene 95-50-1 16500 . <100 <10 <10 <10 <10 <10 <10 <10
1,3-Dichlorobenzene 541-73-1 22200 ' <100 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 106-46-7 3159 <100 <10 <10 <10 <10 <10 <10 <10
2.4,5-Trichlorophenol 95-95-4 9790 <250 <25 <25 <25 <25 <25 <25 <25
2.4,6-Trichlorophenol 88-06-2 6.53 <100 <10 <10 <10 <10 <10 <10 <10
2.4-Dichlorophenol 120-83-2 794 <100 <10 <10 <10 <10 <10 <10 <10
2,4-Dimethyiphenol 105-67-8 NA <100 <10 - <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol 51-28-5 14000 v <250 <25 <25 <25 <25 <25 <25 <25°
2,4-Dinitrotoluene 121-14.2 9.1 <100 <10 <10 <10 <10 <10 <10 <10
2,6-Dinilrotoluene 606-20-2 NA <100 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene 91-58-7 NA <100 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenoi 95-57-8 402 <100 <10 ~10 <10 <10 <10 <10 <10
2-Methyinaphthalene 91-57-6 NA <100 <10 <10 <10 <10 15 <10 <10.
2-Methylpheno! 95-48-7 NA <100 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniiine 88-74-4 NA <250 <25 <25 <25 <25 <25 <25 <25
2-Nitrophenol 88-75-5 NA <100 <10 <10 ’ <10 <10 <10 <10 <10
3.3-Dichlorobenzidine 91-94-1 0.0767 <100 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline 99-08-2 NA <250 <25 <25 <25 <25 <25 <25 <25
4,6-Dinitro-2-methyiphenol 534-52-1 765 <250 <25 <25 <25 <25 <25 <25 <25
4-Bromopheny! pheny! ether 101-55-3 NA . <100 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-Methyiphencl §9-50-7 NA <100 <10 <10 <10 <10 <10 <10 <10
4-Chloroanitine 106-47-8 NA <100 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl phenyl elher 7005-72-3 NA <100 <10 <10 <10 <10 <10 <10 <10
4-Methyiphenol 106-44-5 NA <100 <10 <10 <10 <10 <10 <10 <10
4-Nitroaniline 100-01-6 NA <250 <25 <25 <25 <25 <25 <25 <25
4-Nitrophenol 100-02-7 NA <250 ’ <25 <25 <25 <25 <25 <25 <25
Acenaphthene 83-32-9 NA <100 <10 13 <10 <10 <10 <10 <10
Acenaphthylene 208-96-8 NA <100 <10 <10 <10 <10 <10 <10 <10
Anthracene 120-12-7 108000 <100 <10 <10 <10 <10 <10 <10 <|b
Benzo(a)Anthracene 56-55-3 0.031 <100 <10 <10 <10 <10 <10 <10 <10
Benzo{a)Pyrene 50-32-8 0.001 <100 <10 <10 <10 <10 <10 <10 <10
Benzo(b)Fluoranthene 205-98-2 NA <100 <10 <10 <10 <10 <10 <10 <10
Benzo{g.h,i)perylene 191-24-2 NA <100 <10 <10 <10 <10 <10 <10 <10
Benzo(k)Fluoranthene 207-08-9 0.031 <100 <10 <10 <10 <10 <10 <10 <10
Note: NA = not available for this parameler

Dala Qualifiers: J = delected below delection limil, B = delected in method Blank, K = reported concentration is proportional (o dilution factor and may be exaggerated.

04-239-1999 ' Page 3 0of 5

932220123



NJ Class SE-2 Well Location

SWQC (vg/il -
Parameter Name CAS # woh MW-102R  MW-103 MW-104 W-12R MW-106 MW-113 P-19 SWW-25
Bis(2-Chloroethoxy)Methane 111911 NA <100 <10 <10 <10 <10 <10 <10 <10
Bis(2-Chloroethyl) Ether 111-44-4 14 <100 <10 <10 <10 <10 <10 <10 <10
Bis{2-Chloroisopropyl) Ether 108-60-1 170000 <100 <10 <10 <10 <10 <10 <10 <10
Bis(2-Ethylhexyl) Phthalate 117-81-7 5.92 <100 <10 <10 <10 <10 <10 <10 <10
Bulyl Benzyi Phthalate 85-68-7 416 <100 <10 <10 <10 <10 <10 <10 <10
Carbazole 86-74-8 NA <100 <10 <10 <10 <10 15 <10 <10
Chrysene 218-01-9 0.031 <100 <10 <10 <10 <10 <10 <10 <10
Di-N-Butyl phthalate 84.74-2 15700 <100 <10 <10 <10 <10 <10 <10 <10
Di-N-Octyl phthalate 117-84-0 NA <100 <10 <10 <10 <10 <10 <10 <10
Dibenz(a.h)anthracene 53-70-3 0.031 <100 <10 <10 <10 <i0 <10 <10” <10
Dibenzofuran 132-64-9 NA <100 <10 <10 <10 <10 <10 <10 <10
Diethyt phthalate 84-66-2 111000 <100 <10 <10 <10 <10 <10 <10 <10
Dimethyl phihalate 131-11.3 29500000 <100 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 206-44-0 393 <100 <10 <10 <10 <10 <10 <10 <10
Fluorene 86.73-7 NA <100 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene 118-74-1 0.000775 <100 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene 87-68-3 NA . <100 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene 77-47-4 17000 <100 <10 <10 <10 <10 <10 <10 <10 .
Hexachloroethane 67-72-1 124 <100 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-c.d)pyrene 193-39-5 0.031 <100 <10 <10 <10 <10 <10 <10 <10
Isophorone 78-58-1 NA <100" <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-N-propylamine 621-64-7 NA <100 <t <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine 86-30-6 16.2 <100 <10 <10 <10 <10 <10 <10 <10
Naphthalene 91-20-3 NA <100 <10 <10 <10 <10 26 <10 <10
Nitrobenzene 98-95-3 1900 <100 <10 <10 <10 <10 <10 <10 <10
Pentachlorophenol 87-86-5 8.2 <250 <25 <25 <25 <25 <25 <25 . <25
Phenanihrene 85-01-8 NA <100 <10 <10 <10 <10 15 <10 <10
Phenol 108-95-2 4600000 1300 <10 <10 <10 <10 <10 <10. <10
Pyrene 129-00-0 8970 <100 <10 <10 <10 <10 <10 <10 <10
Note: NA = not available for this parameter
Data Qualifiers: J = detected below detection limit, B = delecied in method Blank, K = reporied concentration is proportional to dilution factor and may be exaggeraled.
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TABLE 3-4. Summary of Shallow Zone Compliance Wells, 1st Quarter 1999  SKServices (fastl,1.C.

reHIEEn Laboratory . SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Organic, Volatile Units s ug/l
NJ Class SE-2 Well Location -

Parameter Name CAs # Stacten MW-102R  MW-103  MW-104  W-12R MW-106  MW-113 P-19 SWW-25
1,1,1-Trichioroethane 71-55-86 NA <10 <10 <10 <10 <10 <10 <10 <10
1,1,2,2-Tetrachloroethane 79-34.5 NA <10 <10 <10 <10 <10 <10 <10 <10
1,1,2-Trichloroethane 79-00-5 NA <10 <10 <10 <10 <10 <10 <10 . <10
1,1-Dichloroethane 75-34-3 NA <10 <10 <10 <10 <10 <10 <10 <10
1.1-Dichloroethene 75-35-4 NA <10 <10 <10 <10 <10 <10 <10 <10 -

- 1,2-Dichloroelhane 107-06-2 99 <10 <10 <10 <10 <10 <10 <10 <10
1.2-Dichloropropane 78-87-5 NA : <10 <10 <10 <10 <10 <10 <10 <10
2-Butanone (MEK) 78-93-3 NA 84 . <10 <10 <10 <10 <10 <10 <10
2-Hexanone 591-78-6 NA <10 <10 <10 <10 <10 <10 <10 <10
4-Methyi-2-Pentanone (MIBK) 108-10-1 NA <10 <10 <10 <10 <10 <10 <10 <10
Acetone 67-64-1 NA 260 <10 <10 <10 <10 <10 <10 ’ <10
Benzene . 71-43-2 " <10 <10 10 <10 <10 <10 <10 <10
Bromodichioromethane 75-27-4 22 <10 <10 <10 <10 <10 <10 <10 . <10
Bromoform 75-25-2 360 <10 <10 <10 <10 <10 <10 <10 <10
Bromomethane 74-83-9 NA <10 <10 <10 <10 <10 <10 <10 <10
Carbon Disulfide 75-15-0 NA <10 <10 <10 <10 <10 <10 <10 <10
Carbon tetrachloride 56-23-5 6.31 <10 <10 <10 <10 <10 <10 <10 <10
Chlorobenzene 108-90-7 21000 <10 <10 <10 <10 <10 <10 <10 <10
Chioroethane 75-00-3 NA <10 <10 <10 <10 <10 <10 <10 <10
Chnioroform 67-66-3 470 <10 <10 <10 <10 <10 <10 <10 <10
Chloromethane 74-87-3 NA <10 <10 <10 <10 <10 <10 <10 <10
cis-1,3-Dichloropropene 10061-01-5 NA <10 <10 <10 <10 <10 <10 <10 <10
Dibromochloromethane 124-48-1 NA <10 <10 <10 <10 <10 <10 <10 <10
Ethylbenzene 100-41-4 27900 » <10 <10 26 <10 <10 <10 <10 <10
Melhylene chloride 75-09-2 1600 <10 <10 <10 <10 <10 <10 <10 <10
Styrene 100-42-5 NA <10 <10 <10 <10 <10 <10 <10 ©o<10
Tetrachloroethen2 127-18-4 4.28 <10 <10 <10 <10 ’ <10 <10 <10 <10
Toluene 108-88-3 200000 <10 <10 <10 <10 <10 <10 <10 <10
total 1,2-Dichioroethene 540-59-0 NA <10 <10 <10 <10 <10 <10 <10 <10
Total Xylenes 1330-20-7 NA <10 <10 <10 <10 <10 <10 <10 <10
trans-1,3-Dichioropropene 10061-02-6 NA <10 <10 <10 <10 <10 <10 <10 <10
Trichloroethene 79-01-6 81 <10 <10 <10 <10 <10 <10 <10 <10
Vinyl chloride 75-01-4 525 <10 <10 <10 <10 <10 <10 <10 <10

Note: NA = not available for this parameter
Data Qualifiers: J = detected below detection limit, 8 = detected in method Blank, K = reported concentration is proportional to dilulion factor and may be exaggerated.
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TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 1st Quarter 1999

SK Services (Fast),L.C.

K& .
safenyHIEen Laboratory : SK{(ENCOTEC) Matrix - Groundwater
Parameter Type : Field/General Chemistry Units . See Below
NJ Class SE-2 Well Location
Parameter Name CAS# SMOCUID its  MW108 MW-109 MW-A10  MW-112 | MW.18 MWAT7  MW-118 | MWA119 MW.120
Alkalinity, Total NA ug/L as CaCO3 1400000 120000 600000 180000 200000 460000 690000 280000 390000
Carbon Dioxide: NA mgiL 1220 248 560 329 360 452 770 266 395
Chiloride 16887-00-6 NA mg/L 1300 210 2760 1400 - 450 840 380 1400 4100
Cyanide, Free 57-12-5 1 ug/l <10 <10 <10 <10 <10 12 <10 <10 <10
Cyanide, Total 57-12-5 NA uglL 13 <10 82 160 26 98 46 42 47
Dissolved Oxygen {DO) NA mg/L 02 067 0.31 3.96 1.02 0.46 1.23 0.19 .1.27
tron (Ferrous) 15438-31-0. NA mg/t <51 18.9 241 708 47.5 9.91 <0.1 <0.1 10.7
Methane 74-82-8 NA mgit 1.9 279 532 0.837 8.08 9.01 8.29 0.191 1.62
Nitrogen, Nitrate 14797-55-8 NA ugit <1000 <100 <100 <100 <100 <100 <100 <100 13000
Nitrogen, Nitrite 14797650 ©  NA mglL <M <0.05 <0.05 <0.05 <0.05 <0.08 <0.05 <0.05 0.18
Nitrogen, Nilrite and Nitrate NA mgiL <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 13
Oxidation Reduction Potential NA mV -331.5 137 -153.4 -37.3 -49.5 -102.5 -60.9 -144.4 -67.8
pH NA Su 8.51 6.01 6.69 6.34 6.5 6.95 6.32 7.65 6.26
Specific Conductivity NA uS 6.047 1.027 8.45 6.187 25 3.558 3.601 5.027 156
Sulfate 14808-79-8 NA ug/l 170000 22000 18000 670000 50000 45000 18000 310000 780000
Temperature NA degree C 10.71 8.09 11.37 10.85 8.55 12.53 763 6.82 12.26
Turbidity NA NTU 4111 0.9 26.8 227 58.5 2.1 20.9 17.4 9.4
Note: NA = not available for this parameler.
Data Qualifiers: M = duplicate precision not met.
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"TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 1st Quarter 1999

SK SErvlces (Fast),L.C.

SaTEIIEE. Laboratory : SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Field/General Chemistry Units . See Below
NJ Class SE-2 Well Location

Parameter Name CAs # SWactoy) Units MW-121  MW-122  MW-123  MW-124  MW-129  MW-130 P-24 P-25A MW-105
Alkalinity, Total NA ug/L as CaCO3 84000 790000 200000 710000 320000 260000 500000 150000 230000
Carbon Dioxide NA mg/L 123 235 225 679 435 383 513 174 424
Chioride 16887-00-6 NA mg/L 1200 2500 1800 660 200 1300 570 66 2100
Cyanide, Free 5§7-12-5 1 ug/L <10 <10 <10 <10 <10 <10 <10 <10 ©18
Cyanide, Total 57-12-5 NA ug/t <10 <10 <10 110 57 45 560 12 23
Dissalved Oxygen (DQ) NA mg/t 0.18 063 0.31 041 483 1.37 34 o8 ’ Q.78
{ron (Ferrous) 15438-31-0 NA mg/L 3.31 668 14 0.89 16.2 745 0401 198 16.3
Methane 74-82-8 NA mg/L 0.246 0.084 0.064 83 4.82 4.38 3.13 0.128 0.534
Nitrogen, Nitrate 14797-55-8 NA ug/L <100 <100 <100 <100 <100 <100 <100 <100 ', <100
Nitrogen, Nitrite 14797-65-0 NA mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrogen, Nitrite and Nitrate NA mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Oxidation Reduction Potential NA mv 574 -43.6 =723 -152.7 -197.9 -87.4 -287.1 -12.9 -110.3
pH NA Su 5.84 6.34 6.92 6.85 6.81 6.56 6.91 6.69 6.4
Specific Conductivity NA usS 3.786 7.823 5227 3245 1434 4723 3.088 0777 6.785
Sulfate 14808-79-8 NA ug/L 200000 310000 190000 35000 11000 18000 170000 46000 330000
Temperature NA degree C 8.53 11.28 7.97 12.95 15.84 13.32 17.75 9.59 12.03
Turbidity NA NTU 38 05 22 8.6 0.7 56.1 114 0.6 6.2
Note: NA = not available for this parameler.

Data Qualifiers: M = duplicate precision not met.
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s TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 1st Quarter 1999

safety-kieen.

SK Services (Fast), L .C.

Laboratory SK (ENCOTEC) Matrix . Groundwater
Parameter Type : Melals, Total Units D ug/L
NJ Class SE-2 Well Location

Parameter Name CAs # Swactob MW-108  MW-103  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
Aluminum 7429-90-5 NA 2000 <200 <200 <200 <200 <200 260 <200 240
Antimony 7440-36-0 4300 <60 <60 <60 <60 <60 <60 <60 <60 <60
Arsenic 7440-38-2  0.136 <10 <10 12 12 <10 <10 10 T 20 26
Batium 7440-33-3 NA <200 <200 1200 220 480 640 490 <200 . <200
Beryllium 7440-41-7 NA - <5 <5 <5 . <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Calcium 7440-70-2 NA <5000 45000 140000 " 81000 84000 170000 90000 130000 160000
Chromium 7440-47-3 3230 540 <10 <10 20 <10 <10 <10 270 - ar0
Coball 7440-48-4 NA <50 <50 <50 <50 <50 <50 <50 <50 <50
Copper 7440-50-8 NA <25 <25 <25 <25 <25 <25 <25 <25 <25
lon 7439-89-6 NA 240 17000 47000 99000 63000 20000 44000 2400 12000
Lead 7439-92.1 NA <3 <3 <3 <3 <3 <3 99 <3 <3
Magnesium 7439-95-4 NA 15000 19000 110000 25000 37000 56000 64000 95000 330000
Manganese 7439-96-5 100 29 1900 690 2400 1300 520 3500 94 350
Mercury 7439-97-6  0.146 0.49 0.45 0.32 <0.2 <0.2 <0.2 <0.2 0.46 0.4
Nickel 7440-02-0 3900 <40 <40 <40 <40 <40 <40 <40 <40 <40’
Potassium 7440-09-7 NA 32000 5200 120000 150000 14000 35000 23000 81000 110000
Selenium 7782-49-2 NA <5 <5 <5 <5 <5 <5 <5 3 <5
Sitver 7440-22-4 NA <10 <10 <10 <10 <10 <10 <1Q <10 <10
Sodium 7440-23-5 NA 1400000 120000 1500000 1100000 270000 480000 470000 BéOOOO 2400000
Thaliium 7440-28-0 6.22 <10 <10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA I 290 <50 <50 <50 <50 <50 <50 - <50 " <50
Zinc 7440-86-5 NA 20 <20 70 <20 1800 <20 <20 <20 <20
Note: NA = not available {or this parameler
Data Qualifiers: M = deplicate precision not met.
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s TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 1st Quarter 1999 SK Services (East). L .C.

safety-kieen.

Laboratory : SK(ENCOTEC) Matrix . Groundwater
Parameter Type : Metals, Total Units T ug/L

NJ Class SE-2 ~ Well Location

SWQC (vg/t
Parameter Name CAS # el MW-121  MW-122  MW-123 - MW-124  MW-120  MW-130 P-24 P-25A MW-105
Aluminum 7429-90-5 NA <200 <200 <200 <200 <200 910 430 <2Q0 21¢
Antimony 7440-36-0 4300 <60 <60 <60 <60 <60 <60 <60 <60 <60 |
Arsenic 7440-38-2 0.136 . 17 15 <10 <10 <10 <10 <10 <10 91
Barlum 7440-39-3 NA <200 <200 <200 <200 <200 960 <200 <200 <200
Beryllium 7440-41-7 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Cadmium 7440-43-9 NA : <§ <§ <5 <5 <5 ’ <5 <5 <5 <5
Calcium 7440.70-2 NA 69000 120000 100000 180000 130000 130000 270000 . 55000 240000
Chromium 7440-47-3 3230 400 34 <10 <10 <10 24 25 <10 160
Coball 7440-48-4 NA <50 <50 <50 <50 <50 <50 <50 <50 <50
Copper 7440-50-8 NA <25 <25 <25 <25 <25 <25 <25 <28 <25
lron 7439-83-6 NA 12000 70000 13000 . 10000 19000 100000 1200 3800 21000
Lead 7439-92-1 NA <3 <3 <3 1 <3 23 34 <3 <3
Magnesium 74338.95-4 NA 81000 120000 713000 61000 23000 57000 70000 24000 55000
Manganese 7439-96-5 100 400 2300 490 360 770 1100 1100 480 950
Mercury 7439-97-6 0.146 <0.2 0.3 <0.2 <0.2 <0.2 '<0.2 0.3 <0.2 <0.2
Nicket 7440-02-0 3300 <40 <4Q <40 <40 <4Q <40 <40 <40 <40
Potassium 7440-09-7 NA 57000 130000 100000 25000 16000 42000 17000 5700 170000
Selenium 7782-49-2 NA <5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 1 7440-22-4 NA . <10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium T440-23-5 NA 700000 1300000 1100000 280000 38000 700000 300000 42000 1200000
Thallium 7440-28-0 €.22 <10 <10 <10 <10 <10 <10 <10 <10 <10
Vanadium 7440-62-2 NA <50 <50 <50 <50 <50 <50 <50 <50 <50

Zinc 7440-66-6 NA <20 44 <20 <20 <20 <20 300 . <20 25

Note: NA = not available for this parameter
Data Qualifiers: M = duplicate prescision not met.
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s TABLE 3-5. Summary of Shallow Zone Monitoring Wells, 1st Quarter 1999

SK Services (Fast), L. C.

safe hieen Laboratory : SK{ENCOTEC) Matrix . Groundwater
Parameter Type : Organic, Semi-Volatile Units :ug/L
NJ Class SE-2 Well Location
Parameter Name CAs# Swactel) MW-108  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-118  MW-120
1,2.4-Trichlorobenzene 120-82-1 113 <100 <10 <10 <10 <20 <10 <10 <10 <10
1,2-Dichlorobenzene 95-50-1 16500 <100 <10 <10 <10 <20 <10 <10 <10 <10
1,3-Dichlorobenzene 541-73-1 22200 <100 <10 <10 <10 <20 <10 <10 <10 <10
1,4-Dichlorobenzene 106-46-7 3159 310 12 <10 <10 <20 <10 <10 <10 <10
2.4,5-Trichiorophenol 95-95-4 9790 <250 <25 <25 <25 <50 <25 <25 <25 <25
2.4,6-Trichlorophenot 88.06-2 6.53 <100 <10 <10 <10 <20 <10 <10 <10 <10
2,4-Dichlorophenol 120-83-2 794 <100 <10 <10 <10 <20 <10 <10 <10 <10
2,4-Dimethylphenol 105-67-9 NA 180 <10 <10 <10 <20 <10 <10 <10 <10,
2,4-Dinitrophenol 51-28-5 14000 <250 <25 <25 <25 <50 <25 <25 <25 <25
2,4-Dinilrololuene 121-14-2 9.1 <100 <10 <10 <10 <20 <10 <10’ <10 <10
2,6-Dinilrotoluene 606-20-2 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
2-Chloronaphthalene 91-58-7 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
2-Chiorophenol 95-57-8 402 <100 <10 <10 <10 <20 <10 <10 <10 <10
2-Methylnaphthalene 91-57-6 NA <100 <10 <10 <10 <20 <10 <10 12 <10
2-Melhylphenol 95-48-7 NA 200 <10 <10 <10 <20 <10 <10 <10 <10
2-Nilroaniline 88-74-4 NA <250 <25 <25 <25 <50 <25 <25 <25 <25
2-Nitrophenol 88-75-5 NA <100 <10 <10 <10 <20 <10 <i0 <10 <10
3,3'-Dichlorobenzidine 91-94-9 0.0787 <100 <10 <10 <10 <20 <10 <10 ' <10 <10
3-Nilroaniline 99-09-2 NA <250 <25 <25 <25 <50 <25 <25 <25 - <25
4,6-Dinitro-2-methylphenol 534-52-1 765 <250 <25 <25 <25 <50 <25 <25 <25 <25.
4-Bromopheny! phenyl ether 101-55-3 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
4-Chioro-3-Methyiphenol 59-50-7 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
4-Chloroaniline 106-47-8 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
4-Chlorophenyl pheny! ether 7005-72-3 NA <100 <10 <10 <10 <20 <10 <10 <10 <10,
4-Melhylphenol 106-44-5 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
4-Nitroaniline 100-01-6 NA <250 <25 <25 <25 <50 <25 <25 <25 <25
4-Nitrophenol 100-02-7 NA <250 <25 <25 <25 <50 <25 <25 <25 <25
Acenaphthene 83-32-9 NA <100 <10 38 <10 96 <10 <10 12 <10
Acenaphthylene 208-96-8 NA <100 <10 <10 <10 <20 <10 <10 12 <10
Anthracene 120-12-7 108000 <100 <10 <10 <10 <20 <10 <10 <10 <10
Benzo(a)Anthracene 56-55-3 0.031 <100 <10 <10 <10 <20 <10 <10 <10 <10
Benzo(a)Pyrene 50-32-8 0.031 <100 <10 <10 <10 <20 <10 <10 "<10 <10
Benzo(b)Fluoranthene 205-98-2 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
Benzo{g.h.i)perylene 191-24-2 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
Benzo(k)Fluoranthene 207-08-9 0.031 <100 <10 <10 <10 <20 <10 <10 <10 <10
Note: NA = not available for this parameter
Data Qualifiers: J = delected below detection limit, B = detecled in methad Blank, K = reported concentration is proportional to dilution factor and may be exaggerated.
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®

NJ Class SE-2 Well Location
Parameter Name CAs # SHactol MW-108  MW-109  MW-110  MW-112  MW-116  MW-117  MW-118  MW-119  MW-120
Bis(2-Chioroethoxy)Methane 111-811 NA <100 <10 <10 <10 <20 <10 <10 <10 <10
Bls(2-Chloroelhyl) Ether 111-44-4 14 <100 <10 <10 <10 <20 <10 <10 <10 <10 |
Bis(2-Chloroisopropyl) Ether 108-60-1 170000 <100 <10 <10 <10 <20 <10 <10 <10 <10
Bis(2-Ethylhexyl) Phihalate 117-81-7